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10 
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[ W * JS 3 ] 

# 'J 7 = K # 'J 7 = y*ift;?;«i^U45^ l J * 71/ # > ^ « ft i: * ti U 9% <D # U 

K-t^y mawtt, ^'J7? k # y 7 s > * a ft * fi l t & & * y * >\> # > n % a 

^ft£-tr^VhilftSiJ<*'CQ@jg#i 00@i%CJfLTl 3Si%«J:tA<1?ft« 20 
C k£9#©kf&-fe* V h « ft Sfl . 

[ m # * 4 3 

m IB -fe > 1- 'M ft m It > 2lttiO#yi);M>IIi^*^$A,T-S:5 
ct*#ii:t5»*JSl, 2 X « 3 IB «c <D -fe p< > b *I ft S'j » 
[ H 3* « 5 3 

i a x a 2 m u ± © # y * ^ # > m %. fi & ft t # y 7 = K#'J73^atf/3itt*y73 

ftgij^MlTS^&T'&oT, 

e-b^>hg?nsijo«jfi^Stt, #'JA;b#>iii^itt*U7; F#U7 5ystf/ 
[ % m o & sh 4 ik h 3 

[ 0 0 0 1 3 

[$8B£<Of!T£&ffi#i53 

yhaftsuatfje-owiST^ffifcM-rs. 
c 0 0 0 2 3 

[ tse * <0 S ft 3 40 

# y A 71/ # > & fi ^ ft «r # €? -fe * > h ft m it > -fe^^h^-xh, ^ 9 ;l/ , 

»J « « ?Jc »J * k L T ffl v 5 n , -Ir^^hffl/S^O^KjIt^iSfeT-fe^Vhffl^^^M?^^ 

3 * M 7j< #j J4 , ^ * © ^ 7 ^ U > ^ © « 7j< SiJ ^ T « ^ M ?J< tt * » T 5 46 , i« 
ttffiA EM7K^iJk LT^<OlStf«5 1 
[ 0 0 0 3 3 

t:5T\ -b ;>< > h M fP S"J fC V> T (i , ccoj:^75:-tr^>'hfflfiSc^tc^t-ri.M7j<14^tC7jp 
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WfC-r-5CttfT'£3&c9tf3<46£4aT<^£„ t ft t> *> i)£ 7k ftl t L T ffl <,"> 6 *l -5 -t * > h 
il ft > -tr/> Kffifi!t^<Dtt14^{gT^-i*-5ii iMCcfcSilSTkllMfgii-tSC £ tc ft £> 
, **:/hfflj£^©«i1l£16T£tf5ll^*fl»T3i:ft(c. Z ti % m K> Wi r> mm ic ts 
^TfF3IL^-r< ft-SJ^ftteUfciTSC £: T' £ ■§> © ± * • gffSflt£1fe«<DSjfi% 
^(cfci,>T*i6?»nT<,^o H2*>hjgftajtfc<D<fc?ft1lfi6;£fg«-r.l>£, ± * • Ji SS 
« iS«j o « * »c 43 » * il J» * « «« 3c # « n * c i: 4: ft * . 
[ 0 0 0 4 ] 

B^ 2 0 0 O-l 9 1 3 5 6 ^ $8 fc ti , ft^iAt Lt1fg(D#'J7$^ff 

It B i: LT^fS«D^gSfa*;l/#>K^*jl*4:, <t^^)C £ LTWSO^'J 7 ;t/ * U 

>^Un-yl/^#a«:t^r % It ^ 9% A : It ^ 9% B : It ^ C = 1 0 ~ 4 0 « ■ % : 1 0 ~ 10 

3 -tr * > h # tt JW K BB L , MM&mn/ ? U- h © re *6 <T> ft WL S"J £ LTffl^SC £ T' £ 

[ 0 0 0 5 ] 

* © «i 11 « < , X3y^7-n'S<t, ft: o 

£ *5 ^ T M L "T < ft^«fcoft*£1lh-r«.C tA'ff 5i9(Cf SI*©***^^/!: 

20 

[ 0 0 0 6 ] 

[ fg W A? & L «fc ? 4:-r^i»S] 
[ 0 0 0 7 ] 

^fi^#j^*^^hli«1*tS¥teWLTW*1lffi*58»-rscfcA<-e*Sili:K*-r»BL 30 

, 3j?u*;i/3j5>»3Sfi^i*fc«fc, s m m =? % w t z> it & w t & § # y r = f # y r 5 > 

( 1 ) #ij*;l/#>»*l^fti:*y7 5 K*';7.5yi:%i*^l3*T*y7 5 K * U 
T-S^Offiffla^WfjeLfc^x (2) ^ U 7 ; H 'J 7 5 y lift:* LT ft 5 # 'J 

f*««i^LT4s#y*;i/*y»*i^#o*fflt«i$£Lftt), (3) #>;73K* 

I^ft«l»$ti^T^'J7;F-f'J75>IH!|:?:«l^LTft5#U*;l'#y|| 

SiJ L o -tr ^ > h © ft 8"J © «i ifi f5 m (C *5 T , *y*;H>III^»fc-f'J75 F-f U 40 
7 5>SOVXlM?'J7$ F*U7$y#i«:*ttl^LTft5* l J *;l"t^t^i&ft 

t*ii-&-rsx;e«:^A,T'ftS75rffi4: Life, *au!offiiSis*imtsc t * * ^ « 

[ 0 0 0 8 ] 

f ft t> % # ^ HE tt , # y U 7 5 F # 'J 7 5 > i: £r $ A, T* ft £ -tr ^ 

>Fffi*n#J-efcoT, ± IB -fe ;* > h S ft \t , * 'J 7 5 F * «J 7 5 > * -tr ^ 1/ Y m ft S'J © 

mm ft i o oii%EWLT i 6««%Jit±dA,T?fts-t*:/Figftsij-ea&s. 

[ 0 0 0 9 ] 

# W ti £ fc, # y * ;U sfS > & % M & W £ # y 7 5 F* l J75>t*tA,T45t^yF 

u ft ft] r* & o r , ± is * y * yi/ # > ^ ^ fi ^ « , # y 7 = f # y 7 5 > * h w z n m & 50 
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L T ft 3 * U A ^ # V K ^ S a f* ^ A, T- & 0 , ± IS -b ^ > h il SI M it , #'J7SF<'J 
TSV^a^^ttM^LTftS^U^^^^SE^a^^^r-tr^^higftSU^^HJB^ 1 0 
OMi%ic»LT 1 3Rffi%J-X±^^T-ft3-fe*:/hM3iJ 
[00 1 0 ] 

* fg BE « M (c , # U 7 = K^'J 7 = >*ift^«I^Lt:5:5#U A;l"tvyi^i^fti: 
^tiW^©#U*;U#yK^M^i*^%#A,T-ft^-b^>hig«iS'IT-^oT, ± IE -tr * > 
h iS ft JW « , *U7S K#'J7 = >lift*}tl^Lt4S^'Ji)/ht;>8^i^(t^t 
^Vl-gfPSU^^B^^l 0081%(CMLT1 3H«%W±$A,T'ftS-tr^VhSftS'l 
V £> 2o %> o 

KTC, *«K*»at4, 10 
[001 1 ] 

*iio-ty y hSlDMtt, ( l ) # 'J * ;u # > & & a ^ f* 4: # U 7 5 F # 'J 7 5 > t * 

mfr-st>-&rc&m. ( 2 ) * y 7 ; F-f >j 7 5 y l t & 5 # >j a a* y 1 

U 75 F#'J75yi*i»^b*/£»S. (3) #iJ7S F#U7=y| 

a*^t)*ft]Bi0 3'3<D)B«*«ft5, ft *5 , *iJ75K*'J75y#i(*ttt, 7 
^ K#';7 5y(0^i^tt^iazl^^%#t§t(0T'£ic 
[0012] 

c n £ co jb m k *s ^ t , * u * ;i/ x y m % m ^ , sH y t = f # u r a > # » & * « m ^ 
l t ft 3 * u * ;i/ # > m m f* r tf # y 7 5 k # y 7 5 > « ^ ft ? ft , 1 a x u 2 a « 20 
isffl^tti^tf, * fg bj§ 0 -tr * y h m a au tc te ^ t ti , 2 a a ± cd # y * ^ # v m & 
«^f*fc^A,-eft5cfctf$FgLv>„ ft fc , 2 a ± cd x y * ;i/ # > m m ** £ « , m 

* , ¥J^»?««!¥<owe*tafts#y*/i/*5>Bt3R«^i*^2«w±"p&ac t * «t « 
■t & 0 

) , *y7 5K#'J7 5>#ift*ftfi^LT45*'J*;l/#>i^I^ft ( B ) . # V 
7SF#'J7;v ( C ) fctl^, 
[0013] 

± IE -tr * > h ^ in SI cd m li ic ^ t , ± IE ( l ) ©JBSRfcfc^Ttt, *'J***yl*l 

(A) «'J75 F-f iJ75> (C) £ co 3S 2* to -t± , (A 30 

) co 2 a x a * ft j-x ± t # y r 5 f # u 7 5 > (o t <o 2* 1^ to •£ , ±ib (2) <o a 

fC *5 V> T t± , #'J75 K#'J75>*i**«I^LT4S#'J*;l/#>83SI^# ( B 
) t sfi V T = F # U 7 5 > ( C ) 4: CO fi * to , #'JA/^>ilI^tt ( A ) t*'J 

7;F*U7;y#iit^si^Lt45#'j*/H;yiii^(* ( b ) t # u 7 5 k # 
'J7i> (c) t co *§ 2* ^ to -t± , #y**#yl*l*fli (a) co 2 a X « * ft J-X ± i: * 
U 7 = F^'J 7$ yflfr^ttl^Lt^:**'; I^ft ( B ) i*iJ75F 

* y 7 ^ > (c) i: coffin ^ to ±IE (3) <D&mic is « , 4? y A ;i/ # 

» (A) i:-1?'J7 5 K4?U 7 5>f ift^fti^Lt^S^'J (B) 
fccoffl^-g-to-tt, ^'JiJ^I/^ylll^* (A) <D2iXlif tlKii^'J 7 5 F#'J7 
?>»I«:%«I^LT55'fy*;«yi!iI&ft (B) 4:coffl*i-&to-&H*^tfP)ft 40 

o 

c ft e. co m h & to * a , v> -r ft t. * is co w s l ^ t- s 0 , .1? y * ;u # > % % m & w 
( a ) O2«x« j tftw±*ffli/'»a^»^*aw©j:o»*bv^»7?**. 

[0014] 

* 58 T* « , ± IE ( 1 ) co n m IC ^ T « , -tr * y h S Si SI *^ > *U75F*'J73y ( 

c) * * 1/ h mmm co ® mft 1 ooii%i:«lt i 6Si%«±^^T'*s. ±se# 

|J73F#U75> (C) OCRIItt, ff*Uli, 18Hi%ttl?*!), 5 0 

«fc 0 » * L < O. , 2 0 K fi % W ± T- 0 , S fc , 5 0«1%KTT*$ 
0, cfc0»$L<(i, 2 2Sl%HJ:f^D, * » 4 5Si%ttTT^t3, glcfft L 
< it, 24JH««±TfeO, * , 4 0Si%«TT'fc0> «t»^L<«, 2 6R1 50 
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% J-X ± T- & 0 „ £ fc , 3 5li%ttTT»J, ± IB ( 2 ) Stf ( 3 ) <D B m fc *5 ^ X « , 

{* (B) ^-b^^hSftSil^cDS^^l OOSi^lcJtLtl 3Ii%KitA,T'4l„ 
Iffi^ 'J 7 5 hM? U 7 5 >>^ift%ftl^ L t §5 -I? U A;!/* yi^I^ft ( B ) © ffi ffl 
# £ L < ii , l 5H*%W±T-£9, */c, 5 0»1%WTT'$!3 > <fc 9 # £ L < 
tt, l 7ai%ttlT**9, Sfe, 4 5R|%WT , P*!), IKjffSKtt, 1 981% 
« ± T- & 9 , 3: fc. 4 0Sl%ttTT'fcD, « & W £ L < ti . 2 lSl%«it*feD, * 
fc, 3 5SI%HTT'$5. 
[0015] 

$ fc ± IE ( 1 ) © 7£ fig fc *J T fct , # U 7 5 K # 'J 7 5 > m M W * « M & L T ft Z> # U * 10 

(B) £-fe*;/hMSi|4'CD@Jg#l OOSl%C;ttLT I 3ii%tt 
ItA.fSSCt^ifSK, ± SB (2) RO' (3) ©Jgatycfc^Tti, -t: * > b il ftl #J 

# , #"j75F*y75y (o tt-t * > h mmftKommft i ooii%tc»LTi ss 
ft fe , * f§ w co -t ^ > h a si m k. *j v» t ti , -t^ > hisfpg"j4"0 5j?y A^t^iii pf* 

(A) . ;l!'J75K#U7 5yl|ii(t?:«l§LtS54! | J*;«>»^l^# (B) & 

tf^U75 h*U7^ > co ©i«»^it^ i o oai%t l, ±iz<D&mmicm&? 

[0016] 

( @ # aij « 77 » ) 

1. z;P5ini%ffiWt-^o 

2 . i vrnw LtzT * s. micmBftmj£®i*mw? z * 

3. g*#H^T 1 3 O'ClctSigL/cgillc 2T?ttfFLfcB}g#»l£«9* 1 B# Rfl A tl £ 

o 

4. 1 B$ |HJ » , K^a^SffitOtBL, SiSOv ? >/^-^-rtT*l 5 # IB tt J$ *- S „ 

5. 1 5^lfi/^r-^-A^?!t)lllL, 7/l/5a + mtft%«fft8. 

6. 5 t-^5>nfcSl)!)^ 1 fiP.tl/':7;KlOSI«:iL?lt, 2T»6nftlS» 

[001 7 ] 

© SiJ j£ 73 j£ x *U7 5K^'J7 5y|m:«;«I&LTS5*y*;l'#>'«II^ft ( 
3ii & § 0 

l . m B ft * 2 o S » % fc §a IE b fc -tr * v h ft m 7j< r§ K 2 0Ri%oA7 h ;u x y x 
;l/ * > m 7k ~m Wi % ftp * T p h 2 . oicmiti.. 

2. 1 T'mMLrzW&VO* 8 5 ttllfiLt 1 B^RgftST&o 

3. M 2 m ic ft M L T ^ % C t^rSSigLT, ±a*fctt»tJc^(l-rSo 

4. ±S*«riflltU, i{ti'DYhy77^-(cJ;D^7h/H>X;l/*>SI*£lL 
, A 7 F/Pxyx^*y|i^iL?lt*'J7U'ii«'J75y ( c ) ©ll^is. t# e> 
ft fc J}? U 7 5 K d? U 7 % > ( C ) CD K S % 1 T ffl v> -tr ^ > h iS ft #J © R B T -? C £ V 
# U 7 5 F # U 7 5 > ( C ) co @ « # «j * jfli] j£ "T Z> . 

5. 3"P»5nfcttsaftSS«©**lniil, 8 sticiiSLt 1 S?KHlt§. 

6. *g^$?9tf2Jffc#f&LT^Sc:fc;&st^LT, ±M £ Htm £ fc KM? z . 

7. ±r!*£ii;S8L, »ft^D7h^77>f-cJ;!)^7h;n>x^*y$i%SiL 
\ ;<7 h)H>Xil/*>Si$f ISISI'J 7 5 K # "J 7 5 y*i*4»B^LT4S* 
U*;l/jK>H^fi^ft: ( B ) ©Sl^jfSo 

»&nfc#'J75K*y75>*«(*«rftfi^LTftSJl?y*;b3P>if3Ka^fl£ ( B ) co 
»«^r 1 T*ffl t ^ > Mftgil ©SI fit c i: f ^ 'J 7 5 K#'J7^#i«!*ftl 

^LTfts#y*;i/#>i83R«^(* ( b ) ©@ra##j^*«!Jje-rSo 



JP 2004-2174 A 2004. 1.8 



[001 8 ] 

* fg w ti t v x , i ixmiKlc^y^^iyi^l^fttl'Jj; K#'J7sy» 

JS ^ S T* 5 o 
[0019] 

± IB -b * > h m ft »J K *3 ^ T , 1 iXti 2 SW±©^U A/l^t;>i^ip# ( A ) t & V 

7 = F*'J75y ( C ) Stf/X(i*'J75 F# 'J 7 5 yfift^*!^ LT^S* 'J * 10 

;u # > m & « f* (b) t^t/uT'^sjBstuB, ±85 (i) ~ o) (DBMmtfm 

c <D J; d & -tr * > h rg ft M <0 m iS # m K is v> T « , l IX« 2 1«±©^'J *^t* > g? £ 
fi ^ ( A ) i: , #';75H#'J7Sy ( C ) Rtf/XttsH'J75 K#'J75>*1«:% 

©ia-r s c ^ t & So 

[ 0 0 2 0 ] 

WTTtt, *aWK43^*#U*;l/#>Bf3Rfi^(* ( A ) „ #'J75 F*U75 
^ftl^LTiSS'JA^ifySSi^ft ( B ) Sff*y7SH#«J75> ( C ) 

TKJWtSa 20 

[ 0 0 2 1 ] 

lB#y7SH*'J75> (C) t L T « , 1 * t 2 IttlO 7 5 y S i: 2 i@«±© 
7;KM^%St5ft^ ! l!lt'«nif<);<, CCt^ift^ftt B^14^fi&ft$££-* 
«f5*'J73 F#'J75>, * 14 ^ fB ft US * * * & ^ # >J T 5 K U 7 5 > 4 ffl ^ 

<P'J73>i:LTIl, »at4* 1 J75K#'J75y*i# (c) W i& T- & £> „ S 14 

^Ffiftis^sifSfti^y?? K#';75ytLTtt, iat«^'j7/i/*uy4?'J75 
y i . ot^KSLT, -^S^SU'/xtiziffia^tK*^ 1 ~4©7^3-^tOX 

X-r^O. 8 — 0. 9 5t^l/ti^i 1 ~4 ©7i3-;btOXXf/l/0. 0 5 — 0. 1 
8t;^5J6?^Tf#e.n5# l J75 K/fJ 7 3 y©7 5 7 SSO=^ 3 / SC^It 1 -t >M/ 30 
t»bTK*»2~4O7;l/*Uy**i'F0~8 ; e;l/*#llPS«ft*'J7 5 F#'J75 

[ 0 0 2 2 ] 

±8B#U*/l'!l?>M3fifi^f* (A) tLTIi, l^/^Uy^Jn-^I^fiSlliW: 
(a) Rtf^SSft*;l/#>i^*l# (b) S^attS»i#)S«%«l&LT45{ ) 
<fc <? # 3 L < « , #'J7y^uyyj n-;^^i§a*H* (a) 1 ~ 

9 9Si%stf^e»A;i'#>i^#n* (b) 9 9 - i m.m%*-$tsmmfoi&ft*&m. 

^LTftStOTft!), SlCfc?3;L<«, # 'J 7 U 'J 3-;l/5R^fia*l* (a 
) 4 0 - 9 7 ii%ay^i§ffi*;l/#yi^fH* (b) 6 0~3Mi%^ttr#i(*« 
»?«i&LT4HOT$5 ( 40 
[ 0 0 2 3 ] 

±E4?'J 7 5 F"3t?U 7 5 >*1<*?:«1^L A/^t^i^i^rft (B) £ L T 

« , #'J7;P+l/yy'J3-;VS^fiait«: (a) , ^fift*/l/d?^«^*fif* ( b ) 
Stf*'J7;F#';75y*H* (c) *^Ifct5*if*i»?:ttl^LTSStOA' 
&? T* & 3 „ »*LV>Jgft|i:LTti, #'J7/V*U>yj3-^3R^fia#I» (a) 9 
8~40S1%, ^fi*d*;l/#>M3R#aft: ( b ) 1 ~5 0*l%Rtf*'J 75 7 
5>»H* (c) l~5 0«1964«li:t5|lIfl:)8»4«i^LT4StOt*S. 
«T> #'J 7 /I/ *U>47U 3-/1/ (a) , ^fift*;U#>l8**Jif* ( b 

) atf*y75K*ij75>in* (c) * , ^nznmmi* (a) , m « i* c b ) & 

¥Stt(c)£fc^3. • 50 
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[ 0 0 2 4 ] 

± IE # l> A;l/-f>iSIpft ( A ) RyiiyTU^'JT^Iift^ftl&U&S* 

v ±> jvx^mjkm^ft (b) (c^^T. cne,»#u*>'i/^>'gE^s-&<*^}Bfi5t-r^ct 
mmi*<Dnmm&tf±mffimzftri&t. & m m# ic & 9 & & % t\ % & 9 m l m & ? 
^T*#*<^5*5 j etiA^So & *j , ±mxv * frx^m&msft (a) * m & * a 

{* /£ # fc & ^ T , (a) &tf (b) <D « « 9J £ , (a) St>* (b) c^Kft 

<D ^ ft £ 1 OOSl%iLfcl|^©Sl%TJ&0 1 ± IB # U # ;l/ * V S? ??": M 1=T <* (B) £ 

®fijc-r^mfii*fiSc»fctj^T. mmw (a) , c b ) so' (c) (ommm-etu. mmw ( 10 

a) , (b) Rtf (c) OllO&tt^ 1 0011%tLft«^Oli%T'$5. £ fc, . 

. zomnmmwttm^zmsicte. (a) , (b) rxj ( c ) 

[ 0 0 2 5 ] 

±!B*U7n/^U>^Ua-;l/&^M#»f* (a) tLTtt, M^tt^ggfclWfil^tti: 

# U 7;i/+l/yyj 3-ii/xxf;^¥I*i: LTtt. ^ ffi ft S i: # U 7^+u>^U ^ 
-;nttfxxr;i/ 1 s^^^LT$g^?nrcis%tt^¥i*tsn(f j;<, ^ §a ft * 20 

/l/t^i^'J 7;l/ + l/^yj n-zl/xxf/Hft^ftii^It'SO^ 4> V & , ( 7 ;!/ n * 
-> ) # U 7 ;b * U > n — ;I/ y ( ^ ^ ) T >7 V )l & x X t- ;l/ ** Sf & T* & £ „ 
[ 0 0 2 6 ] 

± IB "f" IS ft 7 ;b 3 - )V jj? U 7 ;I/ * U > y U n - /I/ # *P «J LTIi. ^ m ? Z> T )V 

3-;l/(cd"U7;l'tl/yyU3-/l'«ff{if'TiLftiI**t5ft^ftTSBfttfJ:<, tT - 
)\/ T )l> =1 — Jl> T >l> * l> > * * i/ F tufa , ( ^ * ) 7 l J;b7;b3-;l/7;^U>4-*->H 
ftp *Su 3-/fy-i-*-;i/7;i'*i/y^ + -> FWIraft, -Ty/by/ii/a-/!' (3 
- * ;u - 3 - 7 -f y - 1 - * — ;i/ ) 7 ;i/ u > * * K ft 1m , 3-^^;u-2->*t- 
y - 1 - t-;i'7;i/*i/y* + -y KWlioIti, 2-^f;i/-3-7fy-2-t-;i/7;^ 
uytt-yhMtmii, 2-^f;v-2-7fy-i-t-;i'7;i/+uyt + -y hMtipi, 30 

Ocfco^^gSft7';l/xi-;l/^ 1 J7';l/+U>yU3-;l/Mj!jp!|%^LT(i, T IB - 82 it (1) 

[ 0 0 2 7 ] 
[ft 1 ] 

R 1 R 2 

I I 

I I „ (i) 

R X — O— (R a O) m R 4 



[ 0 0 2 8 ] 

± 83 - « (1) t« , R 1 , R 2 & t>* R 3 « , ^-iKiiS^ot, 7j< JR IS ^ X "i * 
/H'rlt. R 4 , *SRI» : ?X"i0SJlS»l~2O©a"{t*J*6»** , ro R 3 ti > |sj - X 
tti^oT, K SI tfc 2 ~ 1 8©7/l/*U:vaS%-fi-r. m tt , R a OTi?tll)t + i'7;l' 
tUylO-F^ftilltyl/Ri&SL, l~3 0 0<D»T?fcS. Xli, J^i!SgSM~5©zHil5<D 

T;i/^u>»%g-r^, r" r 3 c = c r 2 - t'S^nsitf fx/HiDi^, x 



(8) 
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[ 0 0 2 9 ] 

±fe-H3i£ (i) feists - (R a o) -T'^£*i3**->7' jis*is>mtfm-<D^mm 

7 J\y n - # V 7 )V * \s V V U 3 - )V ft ftp ft 2 S JW ± # £ "T S 41 ^ ic It , - ( R a O ) 

-T'g?n§^- + i'7;i/*i/>'itf7y?iM)iD> 7 d -y ? ft ftp , s ft ftp ^ « ^ -r n « 

ft ftD ffc <g T' So o T t» <fc ^ o 
[ 0 0 3 0 ] 

±85- (R a O) -T-iJtlSt + fT/^l/^ltt, i^»S(2~l 8tDZ/l/^b->^^ 
H ft /IP m X ib % ifi , C (O «fc o a 7 ;U * U > :* * 2/ K ft ftp ^1 O « 31 « » if bV^ + J'F 
, ^DliI/y* + -> K, 7f l/>^ + v'F > -fV7fl/V^*i'F« 1 - 7f y^ + '> H 

cco £ fco^z;i/^u>^ + >'KftftP%<o*T't>, if + K , 7o(fb> 

* 4=- K , U^**^ KWJn*T»5Ci:*«»* L^. S (c x f U > 4" * > F & ± f* 

T'2d£> t«D^<ff $ U\ 
[ 0 0 3 1 ] 

± IB R a 0TSfti| 1 t + >'7yl/*U>lli 1 t*'>if uyi%±*it5to?feS 

^fe-SCh^^Wr^o ± IB <D r ¥ £ 46 £> J t ti , ±;*-*>"7;l/*U-ySl 0 0t;l/ 
% tip <D * * is JL Is > & * % T & T t Z , 5 0 - 1 0 0 €/l/96/)'!fJU\ 5 0 ^6 ;l/ 

5t3f n^S5. »f L<«6 0 ; e;b%«±, J:!)ff'SL<(i7 0t/l/%«±, KtifS 20 
L<tt8 0t;V%Wl, lt»SL<tt90t;l/%WJfP*5. 
[ 0 0 3 2 ] 

± IB R a OTgSnSt + i/J^+UylOf^MUlt/HRT'feSmti, 1 - 3 0 0 CD 38 

l^LTti, 2t(lt'fet)> 3; ft > - (R a O) m-OffT\ ->7;1/+ 1/ 

ft ftP * ;l/ & L T « , 2KlT'$lilJ:*'»Hl\ m#2*»i"C*o;fe9, * * S/ 7" 

fc ?t tt m 7k 14 , iL#mwtfi&i3titt\,>&*tiW3bzitib. m n m w> 1* * t# s c t # r* 

3: fc , 2 8 0ttTtf!ifSU^ J:0ifiL<li« 5«±s St»$L<tt 4 1 OKI, t 30 
(C#£L<(£, 2 0«if£5. £ , i^SKIi, 2 5 0 KT> »C»JL<«, 
1 3: , ^^>'7';l/^U>S<DTiSjftftn ; &^tS(i:LTf±, iff S L < tt , 

3ttii!C»SL<, Sft, 2 8 OKT^ifSL^. i •) »S L < tt, 1 0«lT6D, M 
tc # S L < tt » 2 0«lf£5, 3: , J: 9 fcff 3; L < t± , 2 5 0 «TT*^0, ICiiff L 

< a , 2 o owTTfeo, w tc m $ l < it 1 soktt^s. 4 *> , ¥ ft ftp * ;i/ n « 

IS (/•> 3 > ? U - h * m % tz ib ic it , m <D IB H L T (i , 3Hitf!ifH< , * fc, 1 0 0 
WTtfiif* Ll\ <fc9£?3:L<«4K±T-£9, * , 5 0 « T & 3 . SC!f $ l< li 
, 4K1T*$D, * fc , 3 0JMTT?a5S.«PfC»SL<a, 5 K ± T' 6 O , * ft , 2 5K 

m O 2S *M OKI (»SL<t4mOS**2 0W±) 02lSOlift (a) (DM2>-<&t>-& 
, SS^ttS^Of^Wint^anKDitf 1 Ottl (!ifll< BmCitf 2 0tt±) ©3 
««1-X±0*»f* (a) Ofi*^t>-liSS^i|ttfStl*. fi»^d*^m»KBt L 

Ta, ¥i^#iPt^S!mftM 0-3 0 OCfiOfift (a) t, l~4 0«IEfflcD*« 
f* (a) t <D ffi & t> ■«* (ILmOili: 1 OKI, !ifS L< (i 2 0 K±) , ¥ ^ ft ftP * IV 
tratf 2 0- 3 0 0 O3EKD#i(i|: (a) 1-2 0 (DlEKD^H* (a) i: « ffl ^ ^ 

fa -t* (lILmOKil Otti, JfSL<tt20ttl) l?A^plfigT'^«.c 
[ 0 0 3 3 ] 

± ib r 4 it , Btmtkw 2 o *mx. & t . # v * # > ^ ?r m ^ f* o m 7k it * ^ < 4 o -r € 50 
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LTIi, # & & <D £ 6 , SIS 1 ~2 0OKft7kIlX(i*it'S5o <fc 0 # $ L < li 
, m m Wi 1 OttT, S fc W $ L < li , «*»3ttT, « ic # £ L < tt , **»2ttTO« 
ft 7k £ a t? & % . ?J< * S o 4> T* t, , fi«7;i/*/i/iS, ?®fP7;i/*/i/»^!i?i 

Kih1tfil<D^3^^, *^>'H)S*'JilcH7«hSS«i*lfi4t.oi:t5ft6lcii, 

t*cfctf»*L^. i^SKIi, ^iS5-l 0©BMb K<b * IR « 

©*T-fe. ft 7 si/* SI'S, 3Ffia7;l/ + ;Hfi«»S L^. Ctif-OZ/lz + ^ltt^ ISM 
«T'fcoTt»(S«f$oTUl\ 10 
[ 0 0 3 4 ] 

±E?Ha7;l'3-;l/#U 7**Uyy>J a - 71/ # An K9 £ LT(i, ± & L 7c 145 f £ ft ff J: 
^ # , iKUif l/>yj ez;i/x-f ;k ^ U i f - 1/ y 7/ U x? — ;i/ -t y 7 y /I/ 

x - -f 71/ > # U x 5 1 U > 7 U 3 — 71/ ^ y (2-^^/l/-2-^"a^x;l/) x - -r ;l/ , # U 
if l/>yj3 - 71/ y (2-7T--710 x — -r 71/ , ,f gif i/yyij 3-;i/ty ( 3 - 
y^7l/-3-y-rx;l/) x - t- 71/ , #'Jif l/y^'J^-zKy (3-y^7l/-2--y-r 
- 71/ ) x — -r /I/ , 1/>^'J3- 71/ * y (2-^f;l/-3-7f-^) x — r- jl , 

# y x ^ u > y y a - 71/ * y ( 2 - y =j- >i - 2 - 7 f - ^ ) x - f 71/ , # y x ^ u > y u 

n-7b*y (1, l-v f y^7U-2-7 B a^x;l/)x-f;I/, UV^'J 7atll/ 

y^ij3-/i-ty (3-yf7i/-3-^"T-x7i/) x - ^ 7K y h ^ >• # y x ^ U/ y y y xi 20 
-7i/^ey (3-7if7i/-3-7r-;i/) x — -r 71/ , ih + y^yif i/y^ij3-;i/t; 
(3-7tf;b-3-7fx;i/) x--r7i/, 1 -/D# + y#'Jif vy^un-yvty ( 
3-y^7l/-3-7'-7 L x;l/) x — -r 71/ , y^n/N + y^t+y* 1 ; xfl/y^'J 

y (3-^f;i'-3-^f-;i') i-f*, 1 - t^f zi't + y^'Jif yy^u 

^&y (3-y^7l/-3-y7 L X7l/) X — r- 71/ , ,7 X 71/ 7 71/ 3 + y # U X f- 1/ y 7/ U 3 — 71/ 

^y (3 - /if 7i/ - 3 - 7fx;i/) x — -r iV , 7 'J ;i/7;V3 ^ y * 'J xf yy Tf'j 3- 
7y ^ y ( 3 - y f 7y - 3 - y -r x ;y ) x — f- 71/ , x -r 7 y ;i/ 7 ;y n ^ # y x =f- 1> y y y 
3 - 7y y ( 3 - y =f- >v - 3 - ~? f- x ;y ) x — -r 7i/ , 7 x y * # y x 7- y y y 3 - 7U 

^y (3-7(f 7l/-3-7fx;l/) x - -f 7U , t7F*->#Uifl/>7'Ua-/l/t; ( 

3-y5 L 7y-3-^7 L x;u)x — -r7y, y h + y-f yxf yyyj n-zi/^y/'J^x- 30 
f 71/ , xh+y#'jxf yyyj n-yK/z^l/x-f ;k 7i/ + y#!Jxf yy^ 
'J 3-;l/ty 7U;l'X-f^ > ^ h*y,f ijxf yyyj3-;l/ty ( 2 - ^ f - ;i/ - 2 - 
7"P^X7y) x — 7- >l . ih+y;i?'jif i/y^ij3-;H7 ( 2 - ^ f ;l/- 2 - y 
x;y) x-f ik 7i/ + yil? l Jxf L/yi"j3-;l/t/ ( 2 - ^ f-71^ - 2 - 7 n /< - /V 
) x - f ;!/ » & T* * 5 
[ 0 0 3 5 ] 

± 12 ( 7 /i/ 3 * 3/ ) 4? y 7 71/* U/ > y y x? - 7y * y ( y * ) 7^j;HxAf;i'i:iTii 

, Ti2-«5£ (2) TS«n*ft^»?a95Citf»$Li/>, 
[ 0 0 3 6 ] 

[ it 2 ] 40 

CH 2 =C — R 5 

I (2) 
COO(R a O) p R 6 



[ 0 0 3 7 ] 

± e - m s (2) * , r 5 t± , 7K*m : ?xtiyf7y»^g-r 0 R a « , [b]-x«s&ot 
ii*gt„ pti, r 3 oti^n5j|-*y7;v+yyi© I i z ^Wiip ; &^a%iL> 2 ~ 50 
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3 0 0 (D&T to So 

±IE-fiS^ (2) fc*5tt3- (R a O) -T-iJtl5*^->7^*l/>'SVf WiflL^ 
IStUli, -«5£ (1) £|3]«lT'&3o (y*) 7i"J;Ht«xXr;l/g^ 

g|5 # fc x ^ y * * is K gfl # tt ftp L T ^ 3 c t W ( y * ) 7i"J;Vii:<Dxxf;Ht^ 

[ 0 0 3 8 ] 

± IB R a OT'i^nSt+^/^+UylOf i^#ilD€;HSt'S5 pli> 2 - 3 0 0<Di 
p*'3 O 0%fi^5t, fiftOl^tttffiTtS C t(C«:5c p CD # 3; L ®? 
ffltLttt, 2 J-X ± T* & 9 . S/c, - (R a O) p-©f **S/7;I/*U>ISO¥^ 
WlOtAStLTtt, 2 JW ± T* & £> C » $ o p 2 * $£ T* $> o fc •? , * * ~> 7 7b 10 

(c # ft jg 7k is % s # n * # » e> n ft v> & * n & & % rc % itift^itt^iscttfT' 

$ fc , 2 8 0fi(T#Jf*l^. £D#$L<«5JX±. IK!fSL<tt 1 Otti, <& IC Of 

SL<tt2 0W±T*S. £ » iOiifS KB 2 5 0 «T, L < ti 2 0 0 «T 

, W fc: # £ L < fcfc 1 50KTT85, * , **^7 7b^U>»cD¥«3ttftP^7b?Si<!:L.T 
tt , 5 IX ± W £ I, < , £ ft , 2 5 OWT^fff L^. lOiifSUtt 1 0«x, £ W 

*L<tt2 Otf±T*«. £ , it)»H(ti20OKT, M » S I, < fcfc 1 5 0 Jit T 

£ , 1 0 OWTib'ffSl/O, J:0»*l/<tt4«±T?S6t), Sft, 50«T?t5. 1 20 
tC » £ L < « , 4 fit ± T* £ K> , * , 3 0 JM T tf S . W te » * L < tt , 5ttxT**0, 
£fc, 2 5ttTT*i. T^fitllPt/l/attt, 1 * 71/ fK *5(/> Ttt ftP LTV> 

saiSffilOt/l/SOfiiHI^IiSt^o ft *5 , t£ * ■ {* £ L T , **-S/7/I/*U>» 

jgftffl^^tJ-e^LT, 0IJ *. , p O S *M OWl (Sf S L < (i p Oitf 2 0 «±) cD 2 
S IS! CD Hi « # (a) CD ffl * t> , & 5 £■ * <D ¥ ft ftP * 71/ & p <D H AM 0 IX ± ( 0 
H<lipOitf20«J:) 03Ii«±tf)Jiii«: (a) ©fflft^fr-eSfjtfijStf&ft-S. 
SfC, ffl^^^-t±i>pcT)8BHi:LT«, i fiS)MftD ; e7l/^p* , !4 0~3 0 0(7)Si3Hcr)#»i* 

(a) t , 2~4 0cDiBB<DHi»#: (a) i:Offl^^fe-t± (Ilp©ia 1 0 JX ± > W £ 
L<tt20ttl) , ¥i3Wan*/U»p#2 0~3 0 0©»BH©Ji*«# (a) £ , 2 ~ 2 0 30 
CD SB B CD i£ ili* (a) £ cD iii & ^ to (ILpOilil 0 JX ± , dflL<a2 0W1) 
RT fig T £ 3 o 

[ 0 0 3 9 ] 

1ER 6 li, 8tm& & 3 0 *m x. Z £ , V ft )l># (D 1* *) 

S fc 46 fc , ja»ft»*tt*»Sci:^-z?#ftvc4:fcftS. R 6 t L ffi i: L t (i 
, # ft 1± O t£ *» 6 , KJR»l~2 0©K{t7k*axt4**-P*So J: 9 # £ L < « , K M 
« l OttT, g tc # £ L < « , KIS3«T, Iffc £F £ L < , KJR»2WTOKfk*JR 
J*Ht 7k PR « cD T* & , fiS ft 7 7ly * 7b » , ^ fD 7 71/ + 7HS # fcF $ U\ Ctie 
t0 7 7l/^7l/»«, H«T*oTfe»8«T*?TtJ:^. «tifett»»*IB±tt 
figOf8H^, •fe^>hffl^%^tc«tT?n^^Sv»^5SJgft€,Oi:t-?.fci6lc«, K 3R ft 40 

kA'»liU\ «fc0»SL<ti, 0 <D ^ it 7k Hi » T' & -5 . J^<fc7)<ip?«cr)*-r 

t, fSfp 7 7i/ ^7i/ a, ^fgfp 7 7i> 3r 7U g # a? s l v> 0 c n ?> cd 7 7i/^7i/»« , mmvi-v& 

[ 0 0 4 0 ] 

±12 (7;l/3*->) j}? U 7 71/ ^ Is > 7 U 3 - 71/ y ( y ^ ) 7 ^ U 71/ i X 7- 71/ i: L T (i 
, ±JEL.fc*>oTfcntf«fev^>!)^ y. * y - ;k x ^ y - ;u , 1 - y D; v-;k 2 - 7 p 
71 y - a, , i-y^y-;i>, 2-y^y-;i/, l-^^^y-yb, 2-^v^y — 7U, 3 
- ^ > ^ y — 7i/ , 1 - + -y- y — 7i/ , 2 - /\*+>-y — 3-^^-9-y — 7b, ^^^y — 

;b , 2 - x ^ ;b - 1 - /n +>- y — 7b , y x ;b 7 7b 3 — ;b , 5 V V ;b 7 7b 3 - ;b , -b =f- ;b 7 50 
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-9- y - j\sm<Dmm$!i 3 ~ 3 0 commm? jv^-jim. ( * z ) r v ;u t & n - ,u . 3 - zr 
■f- > - 1 - 3 - ^f ib-3-7Ty - 1 - *-)\sm<Dmm$L3 — 3 o^^^rit 

;l/3-;l/SS<D^f tifrfc, 2 ~ 1 8^7/^l/>t + i> F15: l — 3 0 0 ^ ;l/ hu 

*S/*'J7/l/*l/yy , J3-yl/«/:, ( ^ ^ ) T ^ ij /H i: cd x x r /Ht ft ^ il Tfe § 

o 

[ 0 0 4 1 ] 

± IB x x f - /I/ it m t L X IS. » u T (c ^ f ( 7 yl/ 3 * -> ) ^'Jif ( d? 'J ) 

(KfS!2~407/^l/yyun-;i/) ( y * ) 7 * V Jim x x f ;l/ 31 # il T' -5 10 

o 

^ti-^yif l/yyija- ;i/ ^& y ( y 2 ) 7*UU-K y h * ~> { y x ^ u :y y 

U n - ;l/ ( 4? 'J ) ynlfuvyj3-;l/} * y ( y * ) 7^JI/-h, y b * i/ { # U x 

u y y y n - 71/ ( # y ) 7f i/>yy3-jn ^ y ( y * ) 7 * u u - b , { 
y x u v y y 3 - ji ct°V) ^nei/yyu ( # y ) 7f * 

y ( y * ) 7i"j u - h, ih + i/^'jif uy?ua-;i-ty ( y # ) r 5 v u — b , 

x h ^ -> { 4? y x U > y y n - yb ( # y ) 7"nei/yyiJa-;H ^& y ( y # ) 7 * y 
u-h, xh + v^ (*yif i/yyua-* ( # u ) 7fuy^j3-/n ( y * ) 
7 * y u — h , x h ^ s/ { # y x ^ u- v y y n - yu ( # y ) 7° d t? u > y y 3 - a> ( # y 

) 7f l/yyj3-/H (y^) 7^'Jl/-K 7D,f+i/-pJif l/>yija-;|/ 20 

^ y ( y * ) 7*'Ji/-K 7"d**j/ { aj? y x ^ u- > y y n — ;i/ ( # y ) y a e u > y 
y 3 - ;U } ty ( y £ ) 7J'JU-h, 7d^ + -> i^'Jxf uy^u ( # y ) y 

7l/yyja-;W ty (y#) 7 * U U — K rniS + i/ by^'J ( 

# y ) 7nifi/yyya-/i/ ( # y ) 7f i/>y'j3-;H y ( y * ) 7i"Ji/-h. 

[ 0 0 4 2 ] 

7F+->#>;xf ( y * ) 7 * y u - h , y b > { y x ^ u > y 

y 3 - yu ( # y ) 7Dtfi/>yya-;H ^ y ( y * ) 7*>;u-h, 7h + -> (*Ui 
fl/y{"j3-A ( # y ) 7f byyU3-;H t/ ( y # ) 7{"Jl/-h, 7h*-> { 
l/yyja-* ( * U ) ■/ a tf lx y y y n - ;b (,f'J) 7f-l/V^j3-;H * 

y ( y * ) 7^yu-h, ^>h^~>^yx^-u>yyn-^*y ( y * ) 7 * y u- — h- 30 

, ^ > h * M?ijif l/>yijn-;l/ ( # U ) 7olfUyygn-;M ^ y ( y 7 
?n-h, ^ >• b * ( # 'J ) 77b>yj3-;H ^ y ( 

y * ) 7JU1/-F, ^ >• h + { # y x ^ u > y y 3 - ;i> ( ^ y ) yatfpyyyn- 
;i/ ( # y ) 7f uy^'jn-;H ^& y ( y ^ ) 7 * y u - h . 'n + y ^ # y x ^ u > y 
'J3-/Ky ( y # ) 7i"Jl/-K '\*v + -> { # y x =f- \s 1/ y y n - yi/ ( # y ) y a 
tr u > y y n — ;i/ } ^&y (y^) 7 * y u — h , * v * { ^ y x ^ u > y y 3 - ;i/ ( 
*'J) 7? uy^'j3-;w ty ( y # ) 7>ui/-F, ^ * v * ~> { # y x ^ u > y y 
n - ( # y ) yntruvyyn-;!/ ( * y ) y^u>y ua-;w ^&y (y^) T^y 
u- h . 

[ 0 0 4 3 ] 40 

^7h + ->^'jifi/y^U3-/Ry ( y ^ ) 7 ^ y b — h , ^7h + -> { # y x ^ u 
y y y 3 - ;i/ ( * y ) yneu>yyn-;i/} ty (y^) 7i"ju-h, a7i-*-> ( 

# y x ^ u > y y n - ;i/ ( # y ) 7f i/>yja-;n ^&y (y*) 7 * y u — h » ^y 
h 4- < Jt? y x * i> 1/ y y 3 — ;u c # y ) y d tr u > y y 3 - ;u ( •& y ) y ^ u > y y 3 
— ji> } t y (y^) 7 ^ y u — h , tn + y^'jifuy^^-^ty (y^) 7^ 

* ^ h * I # y x ^ u > y y 3 - ;i/ ( # y ) y a tf u > y y a - ;i/ } * y ( 
y ^ ) 7^ u u-h, * * h * ~> (#ijifi/>yij3-* c # y ) y^uyyy3-;u 
l ^y (y^) 7 * y - h , * * h + { si? y x ^ > y y 3 - ;b c 4? y ) yntfu> 
y y 3 - ;i/ ( # y ) y^u>yy3-;i/} ^y ( y * ) 7 ^ y u — h > /ty + '/^'ji 
7i/>yij3-/i/ty (y*) 7 ^ y u - h » yty + -> { # y x ^ u > y y 3 - >v ( # 50 
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g ) ^ntuvyy 3-;H ( y * ) 7{"JU-f, y g- y * -> K'jif uyyy 

3 - ;l/ ( 4? g ) by^J ( y * ) 7 * U U - h , y 7" y * v- l*'Jif 

U > y U 3 - ;b (^'J) 7° a fcT U y y g 3 - ;b ( 4? U ) U>^'Ja-;H ( y * 

[ 0 0 4 4 ] 

fij/ + ->#uf u>yj3-;i/t; ( y * ) 7f yu-F, # g- y * -> { 4? g x 
uy^-gn-yi/ ( # g ) ^□trix^^-gn-yi/} t y ( y * ) 7^'J u-h> 7* * y * -> 

( # u ) ^f>y^U3-jH ( y * ) 7*yi/-F, t 1 
* y * l^'Jx^uyyj ( # g ) 9 □ tf u > 9 g 3 - ;i/ ( 4? g ) 7fUV^U 

^ey ( y * ) 7 g u — h , ^yfA/^->* l Jxfi/y^j3-;^; ( y * 10 
) 7*'JI/-h, -7 v -r * 7- y * -> U'Jxf ( # U ) 7° n fcf U- V 9 U 3 

* y ( y * ) 7^Ji/-h, ? v 7* * y * ~> { # g x 7 u v y u 3 - >v ( 4? g ) :/ 
f ^ey ( y * ) 7>ui/-K ^f*;*-> { # u x 7 u ^ 9 g 3 - 

;i/ ( jtf g ) y d tr ^ > g n - )\, ( 4? g ) 7 ^ u > y g 3 - ;i/ } ( y * ) 7?'Jl/- 
h , FT*y + ->l'JifU>y i J3-;K7 ( y * ) 7 i"J 1/ - h , FfAty < 

si? g x 7- u v ^ g 3 - ;i/ ( if g ) /a * y ( y * ) 7 * u u — K K 

7* * y * > I 4? g x 7 u > y g 3 - >v ( 4? g ) 7f i/v-^u a-;n y ( y * ) 7 * g 

l/-h, KfA/ + -> UiJifUy^Un-;!/ ( if g ) 7Dlfl/yyij3-;l/ ( 4? g ) 
[ 0 0 4 5 ] 20 

h'jT*/ + >'#yifi/yyu3-iK/' (y#) 7 * y u — h , FUfityti' { 
,1? g x ^ p > 9 g n - ;l/ ( 4? g ) 7nUuyyij3- t; ( y * ) 7JUI/-F, h 
'J f + i^uif l/yyj ( 4? g ) 7f i/y^'J3-;i/| ( y * ) 7 

>ji/-K hyf*y*-> (#ijif ( 4? g ) 7° a tr u y 9 g 3 - ^ ( # 

g ) 7f i/v^'j3-;n * ; ( y * ) 7 * g \s - v , xh^x^y^-^^gx^u^y 
g 3 - ;i/ 1 y ( y * ) 7^Ji/-K f h7f*ty + >> { 4? u x =}- ^ > y g 3 — ;i/ ( # 

g ) 7nt:u>y'j3-;H ty ( y * ) 7*'JI/-h, ^h^-r*y + '> f^Uif b 

( 4? g ) yf i/yy'j3-;n ^&y ( y # ) 7 * y u — k -rh^-^^y^ 
{ if g x 7 u > y g n - ;l/ ( 4? g ) ^atfU^ygn — ;l/ ( 4? 'J ) 7f uvyja- h 
} ty ( y £ ) ^y?T*y^i/|'jif i/yyj3-;i/ty ( y 7 30 

>'Jl/-h, ^yt>7 : iii-/*i/ l^'Jif |/>^|J3-;1/ ( 4? 'J ) ^DtfU^^gn- 

;u} ^y ( y * ) 7 * u u — K ^y^-r*y*>' { 4? g x ^ u y 9 u 3 - a- ( * g ) 9 
\y y 9 g 3 - ;i/ } (y^) 7>'ji/-F, ^>^-r*y + i/ { # g x 9° u y 9 g 3 
- i\> c 4? g ) yatfi/yyy 3-;i/ ( 4? g ) 7f n-;n ^ y c y ^ ) 7 ^ g u 

- h o 

[ 0 0 4 6 ] 

'N + tf Ay + ^iS'jxf uy^'jn- ;i/ty (y^) 7 ^ g u - 1- , ^^-g-x^T-y^ 
{ if, g x ^ p y 9 g 3 - ;i/ ( 4? g ) 70 tru>yj 3-;n ty c y ^ ) 7 ^ g u — h 
, 'N^-g-x^y^i' { 4? g x ^ !✓ > y g 3 — ;i/ ( 4? g ) y ; 7-u>^*g3-;i/} ^&y (y^ 
) 7 ^ g u - h > 'N + *f*y + >' uyyijn-;!/ ( if g ) ■/ □ tf u y ^7* g 3 40 

- ;!/ ( 4? g ) 7f UV^Un-/!/) ty (y^) 7*UU-F, ^7^7 *y + f*'Ji 

f n-^ty (y*) 7>ui/-h, ^7^7 iity + v' { # u x ^ u > y g 3 

- ;i/ ( 4? g ) 7otfi/y^ij3-;n ^y (y^) 7^'ju-h, ^y p ^f :, *y + ^ {4? 

ijif ( 4? g ) 77U>yij3-;l/) ty (y*) 7^Jl/-h, ^7? 

7* * y * UUif uyyya-;!/ ( if g ) y a tf U > ^ g 3 - ;l/ ( 4? U ) ^ 

g 3 — ;i/ } t / ( y * ) 7i"J u-h, t^T*y*->;t!'jx7i/y^j3-;i/ty ( 

y^) 7*'JU-K 4-^^^^7-y^ri/ I^Uxf b>yj3-;l/ ( # U ) 70lil/> 

yg3-;i/} (y^) 7i"J u-h, 4-^^v :: '*y + -> { 4? g x f- > g 3 — ;i/ ( 
if g ) 7f uv^'j3-;n ^-y (y^) 7 ^ g u - h , ^-^^^^y^^ < 4? g x 7 u 
> 9 g 3 - ( 4? g ) r □ tf b > y g 3 - >v c 4? g ) 77i/^yun-;w t y ( y ^ ) 50 
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[ 0 0 4 7 ] 

;tf *;*>'^ | Jif i/y^'J^-^ty ( y # ) t ? v i> - b . y-rr^i-y^^ { 

-fijif ( # U ) ^neu>yj a-;H ^& y (^?) 7)'JL/-h, y 

^-f r *y + >' ( 4* y ) 7^u:vyyp-;u} ^ y ( y * ) 

y u - h , y f* * y * *> { x y x u > y y p - tv y p tr u > ? y a - >u (4? 

y ) 7f i/y^J^-zH t / ( y * ) 7*'Ji/-F, ^^P^yh^v'^yx^uy^' 
y p — ;i/ ^ y ( y * ) 7i"J -> <7 p ^ > h 4=- i/ Miyif-uy^y n — ;i/ ( 4* y 

) yptfuv^y^-yi/} *y ( y * ) 7*ui/-F, i/fa^^h + -> j # y x u > 

c 4? y ) 7fi/y>"'j3-;H ^& y ( y * ) 7>'jv-h, -> * p * y h * > 10 

Uif UV^'J 3 — ;l/ ( 4? y ) ^nev>i»-ij3-;l/ ( # U ) 7f l/y^'Ja- fr) 

^ y ( y * ) 7 * u u — h , -> * p ^ 4=- v * 4? y x =f- \s y y y p — b * y ( y 7 * 
y u - h » > ^ p 'n 4=- y * { 4? y x ^ u > y y p - ji> ( 4? u ) ^ptruyyya-;!/} 

* y ( y # ) 7^ji/-f, v'^n'N + y + i' < # y x u > y y p - a, ( # y ) u 
^yj3-;n * y ( y * ) r^'ju-h, S'^o's+y + s/ { 4* y x =f- u y y y p — )V 
( # y ) yptfu>^yn-;i/ ( 4? y ) 7*f i/yy«a-*i t; ( y 7 * u u — i- 

o 

[ 0 0 4 8 ] 

±12 ( 7 ;b p 4=- > ) # y 7 ;l/ 4- U > 9 V p - t y ( y * ) 7^J;Hsixf;i'HTtt 
, ± E - » s ( i ) v s * n & it & m <o to k t> * 7 x y 4=- ~> 4? y x u > y y p - ;u * y 20 
( y * ) 7f uu-h, 7 * y + ii'jif ( 4? y ) T'ptfuyyyp 

- ;W ^ey (y#) 7 * y u - h , 7 x y * ~> uyyyn-yi' ( 4* y ) 7 u 
yyj3-;n ty ( y ^ ) 7{"Ji/-F, 7i^-> { # y x ^ u v y y p - ^ c 4? y 
) /d t:i,>yg ( 4? y ) 7f i/>^j3-;H *y ( y * ) 7^yi/-K (y 

* ) 7'J;i/t + >'^ l Jxf i/y^ijn-^ty ( y * ) 7 * 'J U — h . ( y * ) 7'JA* 

* •> < 4? y x ^ v y >f y p — )\> ( 4? u ) ^oKuy^ya-*! ( y * ) 7 ^ y u - 
h , ( y * ) 7«J^4 + -> l^yif l/V^ya-;!/ ( 4? y ) 7f i/vyya-zw ty 
( y ^ ) 7>yi/-h, ( y * ) 7'jyK*-> { # y x ^ u v y y p - & c 4? u ) 
i/>yyn-;i/ ( 4? y ) 7*f i/yyy ty ( y ^ ) 7{"Ji/-KC»iTab5. 

[ 0 0 4 9 ] 30 

± IS 4? 'J 7 ;U * b > y 'J p - JU x X 7- m m W t L T « % ( 7 p + ) 4« U 7 ;U 4r 

yyyn-^ty ( y ^ ) /^y^ixxf/HDimfe, (7;i/3^->) 4? y 7 ;i/ 4f u > 
yyn-jKyvi/^ylixf/K ( 7 ;l/ p 4^ -> ) 4? y 7 ;l/ 4^ u > f y p — /l/ v>' v u -r 
y&XX'r/l/tffcFil-e&So CO«fc^^:*»(4:i:LTt4. ttTO t OSS*'* 5. 
[ 0 0 5 0 ] 

ffi 3K K 1 ~2 2ffl©7;UP-yl/^^^^l~2 2©75yfc^HS2~4 044->7;l'4 
U > * 1 ~ 3 0 0 ;U <4 iJP ? /c 7 ;P * 4< U 7 4/ 4=- U > ^ V p - ;!/ i: ± 12 ^ i& Si V> ts ;U 
#>»«»H*t<!)A-7iXf;k ^ x x t- ;U ; ±E^esfp^*/b#^»^*«(*i:K 

- 7 x x f ;i/ , -y'lXf*; huif l/yyya-Aj; ( y ^ ) 7>'Ji/-h, ( 4? y ) 40 
if l/yyy3-;l/J/ ( y £ ) 7 * y U — h , ^U/n^UV^yn-;!/^ ( y ^ ) 7 ^ 

yu-F, ( 4? y ) x ^ u > y y p - ;u ( 4? y ) f p br y f y p - ;u >>• ( y ^ ) 7?y 
u-h^co ( 4? y ) 7/i/4i/vyjn-/i/v' ( y ^ ) 7<"ju-n; h y x ^ > 9 y 

p - ;l/ -J v U - h N ^ Uif UV^U ( 4? y ) 7^4 3- 

;b -v U - h m o 
[ 0 0 5 1 ] 

*&Wiclsii s^f&fc* t\<i£ym%%-mw (b) iLttt, i^tt^®aifc*;^t;7x 
4-y£ML5 ssti&ttsfKlfpstitfj:^^, ^gsft^y^^^y^^^ai*^ 

^^!P^*;U4<>iE^*»^^^j(fjgT*feSo 

±f2^issi ; ey*-'i/4?>'^^^«f*i:LT(4, ft^puc^&mmt *j foxr y*&m. so 
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3) fisnsit^iBT'fes. 

[ 0 0 5 2 ] 
lit 3 ] 

CHo— — C 

I (3) 
COOM 

10 

[ 0 0 5 3 ] 

±tB-i&5£ (3) 4> , r 7 (±, ykmm^xiz * frmzm? * mi*, ?j< * as ^ . & h n ? 

± K - tt xK (3) OM(Ci5(t5^II?t Ltli, V ?V 1*. th'^A, * U •> L.m<D 

r >i fj v & mm?m<D — m<D&m%i? ; # ;u a . v * ^ ^ a # <9 t ;u a y ± & ji 

«i7 = >Si:LTti, i^-^T^S, $>x*y-;l/75>», hUi?/-;^? 

?;y| (SBTytif i») #< # 3B as s . c n e» © * t fc , -fe^^htfift'ttBgoft 

lOi*>5, ^^^'J/Hftl^O-fiB^JR*, -ffl^Stg, 7yt^f A)S, m®LT 5 > 
«*)|V^CtA'»SL<, ^t&ft* (b) tLT»lf$5. 

[ 0 0 5 4 ] 

±K*iSft$>*>l/#>i*3R#«f*i: L T tt , a-^rtte^fiSftSfc: l -d h ft )VX T - * > * 
l«b^l^2ot%*t5fi*T'$nif J;^*', v u :/ S? , * :n v S? . i/F7 

3 > g? , fn^o-f^ii, - as & m m , zytx^A^atf^aTa 

> * « , X It , ^nP>(DfiR7K^^»jgT-$>-5 0 

± 12 * fig ft * /I/ * : V i! & ¥ ■ {* ( b ) £: L T « , cneoiKt, ^ m ft 5> * )\> # > 16 36 

l ~ 2 2i©7^3-;l/t©A-7iXfyk *fift 30 
}R & 1 ~ 2 2(D7 = yt^A-775 h\ *fiSft5>*>l/#>»£m«<*fcftJl5»2~4<0 

^ f w » m v & z> o 

[ 0 0 5 5 ] 

* 18 W K. ft -5 # 'J T 5 F # U T 5 > m M W ( c ) t L T (i , fi^tt^fi&fttt^fcWT* 

# U T 5 F # U T 5 V T' & n if £ (/> # , 7^+Uy^'J 7 i y (KT, ft ^ «J ( c 1 
) iU^) 1. ot;H:JtLT, -tt»»Rtf/Xtt-Jfi2IBItfc«JRSi -4(07/1/3 
- Jl £ <D x X -r ft % (c2) itl,^) 0. 8 — 0. 9 5 €■ ;K Mtftc, ( 
7< # ) 7 * U & tf / X 14 ( ^ * ) 7^J;«i:iia l ~ 4 <D7;l/n-/Vt©ixf 

)\y («T, ft^tl (c3) fc »^ 5 ] 0. 05-0. 1 8 ; e;l/*SJtS*-&T»e»nS'FISl 40 

ae^*tt**'J73 u 7 5 >«7 $ y isov 5 y io^tt 1 €;kcwltki 

3& 2 ~ 4 <D 7 >l> * P > * * F 0 ~ 8 * ^ * {it to $ * re # U 7 5 F # V 7 % > Jk it & % tfi 
ft m T* £ £ o 
[ 0 0 5 6 ] 

± E ft ^ 1* (c i) t Lra, i 7}?rticlS<07;i/*i/ylilS©7 5yi^^5 y 
»i:«:#-r3fl:^W-ea&ftfcf«fc<, y*if i/yF'j7;y, MJif i/yf F7^> f- 

hvX^UV^i/^S^, •^:y*x^U>"N*+>-5>', ^-/DtfUVhUZS^, HU7" 

T* t> , AfoSStt^lIln^ KOjS*>e.« -yif 1/>MJ75^, l-'Jif l/>fh7 
sy<S*ii'«ci:4 , »H^. 50 
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[ 0 0 5 7 ] 

± E ft -& ft ( c 2 ) £ Ltli, ^ruz/m. n/s^^, y^^m. vU^yS, 7 >l f frM 

VSijgnx h <o £ e> . 7-;ii>S?:l^l<: £ # $ L^o 
[ 0 0 5 8 ] 

± 12 f t ^ ft ( c 3 ) £ L T li . ( * * ) 7 5 0 m * , (^*) 7* ( * 

2) 7i"J;Hif;K ( * ) 7 ^ l> /l/ & :/ n tf ;l/ , ( * * ) 7 ^ U ;1/ & 7 /I/ * <D ( 
7 * V frM t BWt& 1 ~4<D7}l3—J\st<D3LX7-Jls<D 1 !Xtt2 1«±)!)'!i?aT' 

& 3 o 10 

± K f t £ ft ( c 2 ) ^ f t ^ ft (c3) ttBlfi.-? %mm$M ~ 4 (D7 Jla - )l £ LX It. * 
x*y-;K :/o/W-/K 7*y-;b^^n£©fi14f*<Di«X{;i2fflJ-;*± 

[ 0 0 5 9 ] 

± @2 f t £r ft (c 1) , ft ^ ft (c 2) & tf ft ^ ft (c 3) *s*s**T^te?d«s^*wr 
S#'J7S F ^ U 7 5 > fS C t (C 4 5 , C tl £ © ft ^ ft iX ^ £0 { t ft ^ ft ftp W fc ffl 

. ft ^ ft (c 1) , ft ^ ft ( c 2 ) R t>* f t £ ft ( c 3 ) *«fi^E*£"rSCfctfifc3ifc& 

o , a*q©ttB£Kj£&*ffl^scfc #j * m\ « «j tc ft ft c c 1 ) t ft ft 

( c 2 ) S: fg S S fS * T d? 'J 7 ^ K # U 7 S > f# fc ?£ fC , C 'J 7 5 K4? 'J 7 20 
= y <tft£-ft ( c 3 ) fc*tt*£-KJS£-ti-428KJ£i;B;*>, «W ft ( c 1) i: ft 

^ft (c2) tft^-ft (c3) fc*HB* K ffiEJ£i£tSfc:<fc 9fn C £ 

K * S „ cn60gJ6ffi?d, S(t^ft%-fiLT5fS(cWLTt J;<, 8 Pi W X S # 
WCEJSKftlTtxt^. cn^OSlSSlCiD, SI M £ JS "T & *> ^ 7 5 K ft £ Jt> # 
fr n T # V 7 5 K & fS. s n , f t ft ( c 3 ) Cft*tS < * * ) 7 * l> » # 

# U 7 5 F IB © 5fc « f4 B L T U 7 = K # >; 7 5 l/^^fiai^St t 5 C t C 4 5. 

[ 0 0 6 0 ] 

±IB^»ft«^*Wrs#U75K#U75>*JBlS-r*ft^« (c 1) > ft^ft (c2 

) R tJf ft a - ft ( c 3 ) J\s®.CDit £ LT te. ft ^ ft (c 1) 1. Ot/HC*tU, f t £• 

ft ( c 2 ) 0 . 8 — 0. 9 5t/k Stf, lt^* (c 3) 0, 05-0. 1 8 ;l/ T & & 30 

o cnici*), ft ^ ft (c 1) £ ft ft ( c 2 ) fctf«l*^K*£Lfc£fi!£fttt» ¥ 13 ft 

» t ;l/ Jt *Mt ^ ft (c 1) / f t ^ ft ( c 2 ) = 5/ 4- 20/1 9£&§<i:5{CifiSfi^,K 

tgiLT^U75 K#U7 5>*ift%«i^LT65!R l J *^#>t^l^<* (B) 
tffcl/">«#tt*>#tt£j£14*«»-r5Cfcte*S. #iJ72 K*'J75yO*StfChJ: 
Ofc^<^^i:,-r^^^ft^ft(ci) 1. 0*;HC»LTit^* (c2) tfo. 8* 

(b) ©#tt££tt#ffiT , <r*:te j ett#a&*. #y7;K# | J73yoiifi* , cnj:n 

fi<ft5fc, TS:t)%ft$« (c 1 ) 1. 0 ^ )\< iC H L T f t ^ ft ( c 2 ) 0 . 9 5^e;l/ 
iS x. 3 £ > #'J7S K*U75>#i«!ife«i^LTS*# 1 J*/I'#ViJSl^(* (B 40 

[ 0 0 6 1 ] 

± IB * ;I/ ft <D it t L T » S fc , f t ^ ft ( c 1 ) 1 . 0 )V \z. tt L X ft ^ ft ( c 3 ) <D /I/ 
» # 0 . OS^ifJ?!:, *U7SK*'J75y#i# ( c ) # U * * y Wt 3fi S ^ , 

ttttncffl^&gftasiJ^tffftTL, #'j75K*y75y$i* ( c ) ^6«»«sn5i 
0iiL#fit^f8»-r?.^^AMgT-r?.*5^n*' s fe§ o S rc , 0. l 8*;b%®x.?>i:. # 
'J75 K^^Syfift^Sl^LTSSil^J*;^^!!!^^ (B) 0«ii^ = ^ 
Tttfljfi.t^O^^T^^tC^SIB^cDftffl^^^fgifr^C t^Tf ftSfeJE-n^feS 
o ft ^ ft (c3) Ot;l/SHTtt, ft ^ ft (c 1) 1. Ot/HCWLT, 0. 1-0. 
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[ 0 0 6 2 ] 

±i5^i&*o*S££W-r 3 if- U 7 5 K-i?U7 5y^wt57$yaRy^5/io^tt 1 
;HcJ}LT, S*3S2~4©7;i/+l/>**->KO~8 ; e;^WIio$^5'C tciDf'J 
7 = K # 'J 7 = > J&{k ^ $$5 (#'J7i K# U 7 S i# (c) %f §l tK^So ^ & 
ftl£^^Wt'S^ , J7 5 K#'J7$>?)75/S J f>^$yacWi!l0?t5iiS2~4?) 
7;l/+l/y^ + '>Ki:LTIi, if b>^ + ->F« /otfUVt + i'K, 7"f + 

fo i a x it 2 m ol ± w » m v & s . 

[ 0 0 6 3 ] 

± ib # »j 7 5 k # y 7 ^ y m m f* ( c ) * m s k t± , ^ n fn is * s # u r 5 k # y 
75>*'tt57 5yasa'^5ya<o^f nfrxiiM^icRiS2~4©7;^i/>t 10 

*->K%W]taJ^TfcJ;< > ft An £ tir & < T t> <fc ^ # , ft *P * £> c i: # W * L ^ 0 c <D 

mmm 2 ~ 4 <o t * \s z/ * * ~> v \z . s 14 * m m =? * t. o 7 5 y a ^ 5 y a <d 

mmm?lCtt)jQ? & £ tlC% 2> 0 mm®. 2 ~ 4 <D T )l * U > * * is V <D ft 1)Q >l 8 * 
t, *>J75F#'J7Sy*ifli (c) <0»?ii'*S<S:8Ci:KfiiLT 
* U 7 $ F-1? 'J 7 5 >IH**«1§ 'J ij;Hy|ii&# (B) *<Dmmm 

IS2~4©7^*Uy* + -> FOffJ L ft ftp * /I/ » fi , ^fiftlS&*lff 75 

F#'J7 5ytftt57 5yiso : '('5yiff)§tt i t;nc»LT, o. 5-6. o^;u 

T* & £> „ <fc 9 W 3: L < fi , l. 0 — 5. 5t/K'J§o 

[ 0 0 6 4 ] 20 

±I2# U75K*'J7S ( c ) *ft^«j ( c 1 ) „ <k^8» ( c 2 ) &tMt^1* ( 

c 3 ) £ 2 IS J5 © M S S & 0 » 5 S J6 s£ <0 - #J 3: T IS lc m t . 

[ 0 0 6 5 ] 

[ft 4 ] 
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[ 0 0 6 6 ] 

± se s j& it 4" - 

'J7SF * V T 
l!{ £ 3? L > s fi 
[ 0 0 6 7 ] 



E Oli, x^l^VsJ-^^H^rgL, - EO-H(i, ^ f& *P $g ■& * W T i> # 
= V fC fc ^ T rS 14 7*c * JB§( ? * t o 3 jR flt ^? x U > * * > K tftt ftp L T 
. q « , ->*I?UyhiJ7 5VOt;HS)&iU r tt , 7 5> M > <D * /b 
. 7 y g? i: v> x ^ lx > h UT5>'i:^e.^fi!t^n?)^0jgb*{iiCD ; & 
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± 12 # D ijyl/^ylSIafts -r&t>5:KU;tul/#:/tt$A£-tt ( A ) ^ # U 7 5 K # V 

mic ^steut, ± ie * a f* (a) . ( t> ) so* (c) j-x^o^offeo^ai* (d) 

£$A.T* <k £ ^„ ^OfteW^Bi* (d) tUti, WTO&Otf #iST*&3 0 C tl £ li m 
[ 0 0 6 8 ] 

i/>, /otx^i/y, □ o x f- b > , ^fyi/Xfi^yHoxf-U/y^; 1, 3 - 
x > , ^v^i/y, -fv^fi/vagcov/'x^^; (^^) 7f U;Hy?*, ( * 

* ) 7 * 'J yl/ 1? x ^ ;U , (^^)7^'J;l/g?y^;U> ( 7 7 D yl/ g? ^ > f yK ( * 

2 ) 7 * U ;b & 'N 4^ > yl/ , (^?) 7fU;Hf->*, (^?) 7*'J/I/i7<>'J^tSf© 10 
(^^) 7^Uyl/^xX-ryl/S;^^-tr>, ^Zfy-y, Tt>|0a-tl/70l;^ 

x — x ;U ^ ; Slif^yUCfz/l'XXf/H ; 6* 8? 7 U yl/ 3? <o 7 'J yl/ x x -r yl/ „ 
[ 0 0 6 9 ] 

± IB * ft S> * ;!/ # > m & * B i* K * & 1 ~ 2 2 fl <Q 7 ^ n - yl, t <D i? x x f - yl/ , ± 12 

^ gs ft ~>* a tv # y m m t m. m m 1 -2 2 <o 7 = y t <d *j 7 5 f , ± is ^ ts ft s> * >v # > & 

^*«(*tl^*2S2~40^U 3-;^0-^iXf ;k 
[ 0 0 7 0 ] 

*\ -9- V V s * - yl/ ->* ( ^ ^ ) 7 9 V Is— h * b V * n - yU 7 o /<l y b U ( ^ ^ ) 7 ^ U 
U — K h 'J * d - yl, y a > s> ( * ) 7i"J l/-hf ©"fffi (^^) 7>'J1/- 20 
h Si : \L x yl, x yU * * - h , ( * * ) 7 U yl, X yl/ * * - h , 2 - ( ^ ^ ) 7 * U a * x 
f yl, X yl/ * if- - h , 3 - ( ^ * ) 7 * U a * i/ f a tf )l> X yl/ * * - h » 3 - ( ^ ^ ) 7 ? 
y □ + •> - 2 - t Hd + ->7 p d tf;ux;l/** - K 3 - ( ^ * ) 7 ? U a * - 2 - t F 
D + ->^nH;l/X;l'*7i-;l'X-f;l/> 3 - (^*) 7?ya^s,-2-fcFa*s/:/ 
a tr yl/ * * -> X yl, * ^ > V x - h , 4 - ( # ) 7 * U a * is 7 f- yl/ X yl, * * - h . ( ^ 
^ ) 7 >? y yl/ 7 5 F p< ^ yl/ x yl/ * y K , ( ^ ^ ) 7 ? y yl/ 7 5 K x ^ yi/ x >v * > % , 2 - 
^ ^ yl/ r d y< > x yl/ * > K ( ^ 2 ) 7i"J*75F, X f U v X ;l/ * y m. m <D ^ ffi ft X yl/ 

* y m m . Mt>*ic, f tie>0-i^is> - ® ^ js m , 7>t-f Ais& - sa75>« 

o 

[ 0 0 7 1 ] 

(^^) 7j"J*7SF, ( ^ * ) 7 * 'J yl/ 7 yl/ * yU 7 5 K , N-^fP-yl/ (p<^) 7 

^ y yl/ 7 5 F > n , N - >/" ^ ^ yl/ ( ^ * ) 7 * y yl/ 7 5 F <D ^ fi§ ft 7 5 F M : 7 U yl/ 7 

/i/n-^f (D7'j;i/S ; ;i/7 5/xf ;i/ (^^) 7?yu-n<o^ea7;/jt 

^ h*->^Uxf uyyijn-;i/*/i;x;H-f;P, # U x ^ U > ^ y a - ji> 
€7 lix;H-f ;K ^ h^i/il?'jxf U>yiJ 3-;!/€/ ( ^ ^ ) 7 U yl/ x - y- tl , # 
ijifbyyij3-;l/ty ( ^ ^ ) 7 'J ;Vx-r;l/f £Dtrx;l/x-f ;l/X«7 U ;l-x-f 
yi/80 

[ 0 0 7 2 ] 

t KP + fxf ;l/ ( * * ) 7 * y U - h , t KD + i/7ne;b (p<^) 7>'JU-h, ^ 
h * j/ x ^ yl/ ( * # ) 7f'JI/-h, x h * x ^ yl/ 7>'Jl/-h, ^h + '/i 

^ yl/ x ^ yl/ (^^) 77'Jl^-hs ^h^v/^atfyl/ ( ^ * ) 7^Ul/-M© (^^) 
7 * y U - h {t&Vomo 
[ 0 0 7 3 ] 

* ic , *«Wfcl3^S#y*yi/Jl«vM3fiS'&i*o«Ji75rtef«:tetts*«fl£j«»©«a^^r 
ffi W T i« ^ -r a o 

S^SOlittOS^yjStiOfT^CtftiT?**. M^-P^^^iiyxLTii, )91 o fc o * « 
ItSCtA'?*, j^JSS^7>^x'i7A, iflBSK^hy^A, ilBi!B&*y^AI|©iiB5^ 
^;ii^ft7K«; 7V'ii , x-2^fyi/7 p Dtf^->z5i/*>'ffi^^, 7 V 7¥- u — b V 
yl/ O 7 V <t ^ %l ; ^y V << )\> — * * *y F , 7 •> a yl/ — * * K , >^»/fFD 
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- * * > K m <D 7* - * * is K » jg T* & 3 „ £ fc , fig il #J t b T , ffi ft 8? ?J< Si h U ■> 
A , ffiBiig?^-hU7A, ^ - ;l/ & , fc!DfiffiBiig?^hl>?A, **2»7*7'fcHth«9 
A X 71/ * * >- U - b , TXn;l/lf>'^l?£Oil7cSiJ;x^UV->*7'S>'. x f U< > 7 5 > 

6 m * is it m a , fnfn*ittffl^TtJ:< > 2 «i.x±* l t t> <t ^. 

[ 0 0 7 4 ] 

&>iifM8<l£LTti, i^©t<D% 1 iXtt 2 I«±ffifflT- ? 5 *^ 7k tt M ^ ^ ») ^'J 
[ 0 0 7 5 ] 10 

<D7kicii? zmmmtf i o % t <o ft ^ # # a t- & o , ± a? l re a m & » #i ^ , 7 # > 

f * - ;!/ > **#yf*-7K f A ^ * - ;l/ , HfAyf*-*, 'n*-*? 9 *:/*-*- 
;i/ , t^^y?-*-;!/. s/ * a *\ * s/ iv * >\> * 7 * v , * 7 x y - ;i/ „ 

- 71/ S? * ^ 71/ , Z-^yl/Tj^h/at^yi^-^f-;!/, 3-^yl/*yhyp(ft>it 

h x ^ ;U x X -r 7K 1, 8 7° h - 3 , f A > h 'J ft 

- ;i/ , v ju * 7 * >m<D^*~ ji<?kmm®mm fsmitmm. mm<tmm. m<t 
K{t**fl:^%tf#a'r**. c n ti*i*T'ffl v^t t, .j: < , 2 aw±*etfl§ lt t> «fc v 

[ 0 0 7 6 ] 

± SB m tt a si & m ma , & s k £ i; x m ?j< «t a m & » #j i ixiiziMUffluu^ 

o c tD <fc ? £ fl ?k M it ^ M i: L T , ^^q(Dfc^^ffiffl-r?.ci:AtT?^, 71/ # 7 b 

*7h7niftyi, 3-*>l/*:/b7*Dfc?:*:/BK f^'JyJI, 2-^;^yn^ 
y x /U * ^ & m (D f- * - ti> % m ffi & m m ; z - 7 x ; u *y - i - *-jim<v 1 « r ;i/ 
3 - )V ; >f y 7" a / W - 71/ <D 2 ffli 7 ;!/ u - /I/ ; ffi U > , *i'J VSStf^ OS ( & ffi 30 

yyith'jci, ai';yiAUfi») * ffi Bit & * ffi ras s? 7)< m , ffi - * * y m > /• * 

«ffiffiit^fc<fct>* ; ?-cO^ (SSt8t h'J-Ji,, 3fiBS»7]<*-fh'J'>A, llf^ySStFU 

p< * m&mmi- b v a , Emm* v * i** iewis**** u * a, m.-=t-*isw.t3 

[ 0 0 7 7 ] 

[ 0 0 7 8 ] 40 

± IB « fi ^ 73 s ti , in » s t- t a ffi s t t, tT 3 c i: * s -e ! s » s , « © m > « K iC 

(SCTf ffiStlS^ii: LTt±, ^SlOtO^ffifflT'^s 7k ; y ^ 71/ 7 71/ 3 - 71/ , x^;l/ 

7 71/ n — ;l/ , -<V7°nt!;l/Z7l/n — ;l/||coz;l/r3 — ;U5S;^y-t:>> h/l/xy, ^i/L/> 

, i/ ^ d ^ * -y- > , n--\y^ym(D7%mmxnmmmmit7Hmm;mm^-^jvm<DJL7, 

7l/^>»«fi-&«:O}S»tt<0^35>^, 7kSd : 0?*S(l ~4(D{giiZ7l/3-7l/A>P,^^PJ: 

i SX«2aw±(DrS« ; &ffl^-5c:i:^if?^L^o 

[ 0 0 7 9 ] 

± SB n M. & H ic *j v> t , #B«:^» J f>a^BB«6 9lseoStSSil'NOjSftq73-tti:LT«, 50 
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xmsttfi ? Jifc ; &&m%sicmmfrf$,ft<D-t$ttti:ikfr. s £ m % #j tso <Dmmtof$. 
mm&*M!b zttmx- & % * > v # f& & £ fa _h t s c t^T-tsc t & e> , a ^ n & #j 

# <D « A ± L T » 6 ft S fi £f* <D« #2c£1$ *K «fc 0 Ifi] ± f 5 C 6 , « S ^ * 

<d s. i&m ft <d 7k <z> m m * 5 0 % kt k « # lt # s ^ k * ?t 3 c t # » * l^, * 0 

# i: L < (i , 4 0%WTT*feO, MC»S L< tt, 3 0%KTffe5, 10 
[ 0 0 8 0 ] 

» $ , m-sffltem. mm&mm ic & o mnfe &b z n z, w . « a ^ i§ jg t lt it. isot 

iUt'JSiltid^SK, ifc, 1 5 0t«TT'fe5Cttf»f U\ J; »3 £ L < « 
» 4 0t«iT*fet), S tc » 3: t < It , 5 0 "C M ± T* fe 0 , lc » S b < li , 6 OtW± 
T 3d & 0 $ fc , i 0 S $ L < tt > 1 2 0tKTt*Jt)> M fc £F £ L < li , 1 OOtttTT' 

* 0 s # tc fff £ L < It „ 8 5 °C W T T' $> 5 o 

lE««$»SKJ:5i5hSi^*li, ? <D £ £ T> t> * > h t&mm <D 3L f$.ft t L T m 
i^hSiiC, fSJfifcJSUt, UC7;l/A'Jtt*HT4>ftl/Tl^Tt<t^. 7 ;!/ £ U it Us 

LT lis -fB&*fttfzHifli&Jii©**fl:ilJ, «<fc»&tf«lftifiiS<D*R«tS : 20 

[ 0 0 8 1 ] 

±E&S^2ffcTtt, ±E^fiB«I*;I/d?>»^#*(* (b) O*Sl$*0-60mo 1% 
i LT*i#*»0«I^*fi5 C t $ L^. (b) C04> 

ft^ti, ^ffia*;l/jJ«y|fE^*«f* (b) <D £ * ;l/ gfc 1 OOmo 1 % t L tc £ Z ic % £ 
*»«LT^5^aft*/l'#y83S*ift (b) ©mo 1 «TSSnSCtK45, ^ ffi 
ftl*yl/#>K^*«* (b) Ota$tf60mo 1 % * iH * S , n M & I S K § 8 
d * ± , iHtlSi^ftO^^i^ITlft^ SBifiHjsptffiTLfcOr**?*- 

tl*«*S. it)j?*L<tt, 5 Omo 1 %«TT**0, ItcffSKli, 4 0 m o 1 % « 
T , S fc: » * L < It , 3 0 m o 1 % W T T & 0 , ft tc » £ L < » , 2 0 m o I %KTT* 30 
D, IfeSif i L < ti> 1 Omo 1 %tlTt*SB5, 
[ 0 0 8 2 ] 

±8E^fflft*;l/#^»3S#«f* (b) O4"ft^^0~6 0mo 1 % £ L T « a ^ *t ? 7? 
a i L t (i > £Tll3yT**5^t&fD:*wi' (b) , -r^fe-S^Tto^igffi* 
;l/ # V 8K 36 * a f* ( b ) *J ^ T ± 12 - Wl 2* ( l ) fcfettSMtfzkJRK^T&Sfc©** 
=fo-£-f*ctta^fctt-r3di:tc<fcDfTd73r£ J £> ^F»a*/i/#>l83fi#«f* ( b ) £ 7 ;b 

£ 0 ~ 6 0 m o 1 % t Lfct>0)% Kit ir & £ £fc & Off 5 ft feW ffMT*3o & o 

[ 0 0 8 3 ] 

* 16 W IC *5 5 # U * ;l/ # > & & a f* ( A ) f I 'J 7 5 F*'J 75 >lif*^«i^L 40 
T * 5 jJ* U * # > ^ ^ a & to (B) « s iiL/cJ:?(C*i«:«»5:«I^LTS;5tf 

, rcpcj tv^) (cJ;5Ji?'Jx^i/yyg3-/i/jSIT*oli¥^»?i ( M w ) ft 

s 5 0 0 KJ:t$5C!:tf!fSL<, 5 0 0 0 0 OKTT*$5 C U\ 5 

, 5 0 0 0 0 0 ^1x5^ J}?y*;l/3j?>iU»fi-&flcOW7j<tt*|, X7>7nxK±ltf 
fiTtSfittl/C**. J:t>#$L<Ci, 5O0 0KiT'3&t)> l^H<tt8 0 0 0 
Sft, J;?!ifSL<a> 3 0 0 0 0 0ttTT?fc9, lt»H<tt, 100 

j; <o m ^ ^ n § fi t ^ s o 50 
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[ 0 0 8 4 ] 

G P C^?liflS*ft 

ffiffl*9^:XV— ttHTSKguardcolumn SWXL+TSKgel G4 
OOOSWXL+G3000SWXL+G2000SWXL 

SS^:7j<l 0 9 9 9 g, 7t h^h 'J/l/ 6 0 0 1 g©8^S»tc»»t h U 'JiE**! 
$$3115. 6g*i8frL, St 3 0%7k81kt h U ^A*SKT?pH 6. OtCill/cS 

IT ii # « : O . 5%&Rfti$ffilOOjiL 
fggt f&ffitJS : 0 . 8 m L / m i n 

#^2*iSJg:40°C 10 
S¥1*I:>f'Jx?l/>y'j3-;K fi S ¥ tSJ # ^ fi ( M w ) 272500, 2 1 930 
0. 85000, 46000, 24000, 1.2 600, 4250, 7100, 1470 

o 

B*Wa t e r sttS 4 10 ij* g JB At ** W S 
MV7h : B*Wa t e r stiS MILLENNIUM Ver. 3. 21 
[ 0 0 8 5 ] 

*J8WO-fe^yhfifdiWli, laLfd'Jij/b^yS^i^ft ( A ) Rtf/Xtt#'J75 
K#U7 5y*l#*»l^LT4 5#'J*;l/#ylJfiI^# ( B ) t*!)7SH<'J7 
5 > (C) tSr^aiS^fctSfr, X fi » #UT5K#U75>*«#*««*LT** 20 
d?'J*/U#>Bf»a^(* ( B ) i:t*itt«.©*U*;l/ ( A ) £*&mf&ft 

t?zt>(ov&2> a c (D j: a * -t * y h mtam a , ■fe^^MiiSKjJSKiEip-rsct^T 

[ 0 0 8 6 ] 

±E#U*;I/#>'l83Sfi^f* ( A ) , #>J75 F#'J75y#lft*«I^LTft5#'J 

( b ) ,'#y75K#y75y ( c ) » , -t * > h m ta m <d ± in # t 
© «fc -5 & -tr * > h m An m K. o i> t T fc IB it S . 

_h 15 -tr ^< ^ h r3s *P ^iJ ti . -tr^vh^-xb, * >l/ # /I/ , a y ^ ij - hlfot^ v hfii«i 30 

±K"te*>MEi*1*i:LT«, -te * > h , 7K> *ffl # W , ffif ttf *ttfl«fflv^tl5t 
© # # SS 3 o * fc > 77^77->a, SS *P X v ^ » D £ a - > 5RE§Offi») 

y Ftttf 2 5li%HT« Ml: 2 0li%ttT, «r (c l 8II%KT, «? fc l 4 Si%tt 

3 > 'J - h t S D , f©Htfttf 6 0 N/mm 2 M^80N/mm 2 i.X±> J: «? 40 

S (C 1 0 0N/mm 2 J-X±, 93^1 2 0N/mm 2 J-X±s WfCl 6 0 N/mm 2 Hi, # 
fC 2 0 0 N / m m 2 JW±Offi»aifi*^ , rilfcfC%SfcO"P«S. 
[ 0 0 8 7 ] 

±8e-fe*>bi:LT«, # il , ¥ & , * * M , afi§0!l?^h7>H-t^y h : 

t; # * « 1 1, t « , mm. Ttswu\& - iK&&e>3 > ? v - h zsim-r &it*>Kit s m 

<i ?J< « 1 00—1 8 5 k g / m 3 , 7K/-b^yhtt = 1 0 — 7 0 » fc t 5 C t ^» S Ll> 
o £ 9 £ L < . & til 7kM I 20-1 7 5 k g / m 3 , 7K/t ^ y h it = 2 0 ~ 6 5 % 

50 
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[ 0 0 8 8 ] 

* y h mhaffl<Diz * zs h mf$.W)'\<Dmi)Qm £ LT it. # y # ;b # y fie * ^ ft (a 
) R / X « 'J 7 5 F -f U 7 5 y ¥ 1 ft ^ ft I ^ L T 4 5 'J * yVt: y § ^ i ^ ft ( B 
) t#!J75F#U75> ( C ) i: , X (i . 7 5 F#'J 7 S y#i**«16LT 

4§^'J*;l/t;yiSl^ft ( B ) £ ^ n fl- co # U * ;U # > fie & fi # ft £ # , -fe * > h 
SKDfl 1 0 Oli%l:«Lt, 0. 0 lmtWltSSi^lctSCtA'liflK 
, S , 1 0*i»WTi4 5J:9k:f 4Ct*i»SL^. 0. 0 lli%*Slt-£5t 
, ttftlWtc^^^fcftSfe^-n^i&O, l 0H*%£iffi*.3i:, £ t t&z 

o <£ 0 # 3: L < « , 0. 0 5ft»%W±T'£D, 8: , 8Sl%WTTfet) > g K # g L 
< ti , 0 . UlSl-Uf^t), Jft, 5ll%ttTtib5. 10 

[ 0 0 8 9 ] 

± IE -t y > h 8* to S'l «: , iIS^^e>ns*yyh#i&8)i:0fffl^3ci:#T'*5„ ± IE -tr 

>j ? - y x ;U * > fir ; # U * - ;b SI ig ft ; -f 7 *t u > x ;l/ * > fit * /!/ v y z/ m 1% : y 
7Syx;i/*yi*;i/7'jy|^i ; x f b y x ;i/ * > 1 1 ; SM? i - 1 1 3 4 i 

9 *t i> $8 tc IE ft co Jfl < 7 = /7 l J-;bX;b*yi-7i/-/l'-*/K7/l/ft: F $S 9% 
H©75/X^*yil ; ^ri¥ 7 - 2 6 7 7 0 5#2MRfcE*©»)< (a) ffi^iLT 
. *i;7;^l/y^*y ( y * ) 7 ? V ;l> fie x x -r ;b & ft: m £ ( y * ) 7J"J 

/HK^fb^-ttfcOttS^ftRtf/Xti^Ottfc, (b) «»tLT, # V 7 )\* * Is > 7 V 20 
xt - ;U ^ y ( y * ) 7 U /I/ x - -r iV&fc&m & 7k v U -f y fie £co«M^ft&l>* L < 
« * co An * # ft? M > M tf tc / X « , * co ig £: , ( c ) l&ft b. LT, # »J 7 /l/ * U > V n 

- ;l/ * / ( y # ) 7 'J ;l/ x — -r /U JMfc «J i: , # U 7^+b> ?"'J n-zHft^ftov 1/ 
-ryfirxXx;l/i:co±tM^ft&d : /X«^co^i:*-&ty-t:^>h^^^J : ft mm 2 5 0 8 
i i 3 ^ bm m m ic ie « co pa < a eg 9t t l t , ( y * ) 7 * y ;i/ Be co # y 7 ;u * u > y y 3 

- ;I/ x x ^ ;1/ i: ( y * ) 7 ^ 'J ;U fie ( Jfi ) fccoftfi^ft, BS^tLT, » ffi © # U x 

<bte%=ii/5v-hmmmiftfflB362-2i 6 9 5 o^temicmm<Dtm<. c y * ) 7 ^ 

iJ*lO#'Jifl/y (7aei/» ^U3-/HXf;l'gU<«*';xf l/y (7n tf 

u > ) y y n - ji y ( y # ) 7 y ;b x - f ;i/ > ( y 2 ) 7'J*7^*y| c ta ) , Mr>* 30 
tc> ( * * ) 7 ? y ;i/ fie ( m ) *^6*s«fi^ft. 

[ 0 0 9 0 ] 

W¥l - 2 2 6 7 5 7 §»i(CiEiO!lD< ( * * ) 7^y^fitco#yx?-^>' (7n kf 
Vy) yij3-;HXr/K ( * * ) 7'J;1/X;l/*>| ( * ) , R Zf , ( ^ ^ ) 7 * 'J ;U 
fi; ( « ) ^P»«:§fti^ft ; #1^ 5 - 3 6 3 7 7 ^&IS(Cl2«(0$D < ( * * ) 7 ^ U ;l/ 
fie co jj? y x ^- u > ( y a tf U y ) ^ y =j — ;U x x -r ;1/ , ( ^ # ) 7'J^XA*yl ( ffl ) 

s l < a P - ( ^ ^ ) 7 | j;K + j"<y€>'x**y| ( « ) , m t>* (c , c * * ) 7 ^ y 
;U fie ( ia ) ^e.^?)«fi-&ft; ! H5f^¥4-i 4 9 o 5 6f^«KE«oW<#'Jxf-i/y 
yj3-;K7 ( ^ ^ ) 7U;H-f*tyU-fy| ( tS ) fc©ftS^ft;WM¥5-l 
7 0 5 0 1 ^ $S IE « co jiP < (^^) 7^ 'J/HO^'Jxf 3-;l/xxf ;k 40 

( ;* 2 ) 7'J;i'X**y» ( ) , ( * Z ) 7^'J;H ( tt ) , 7 ;b * > ^- - ;l/ ^ y ( 
7^'JU-I-, -f'J 7;l/+Uy^'J n-^t/ ( ^ * ) 7>'J1/-F, &t>\ » ? 
t(C7$ FISKtSa, /S-^fi&5to*»ft^e.^S««^ft : «r W ¥ 6 - 1 9 1 9 1 8 
ffi*£ElO»<# 1 JxfUy{"Ja-At7 ( p« ^ ) 7iJ;H-r/K ^'JifPy 
y y 3 - ;!/ 1 y (y^) 7^'J u-h, (y^) 7f'J;H7;K*xxf;i/, (y^) 
7 * y 7i/ fie ( m ) , mo*i;, ( y ^ ) 7 y ;u x ;p * > fie ( n ) sl<«p - ( y * ) 7 y 

;u ^- * ^ y -If > X ;l/ * v fie ( m ) ^^^•SttM^ft;#P^ i P5-4 3 2 8 8^»|gtClE 
fgcoa]< 7;l/3^i/4?y7;l/^U>yy n-;Vt/7 ^l/x-r/l'i;*;^-? i/^yit© 
«M^ft, IKtt, : t<DhQ7kftM'to. Xtt, fOS ; »liH 5 8 - 3 8 3 8 Of l, v Slc 
IE co to < # y x f- ]y 1/ 7 y 3 — ;l/ y 7 'J ;b x — 7- ;l> , v U -f y fie , st>\ c tizoim 50 
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[ 0 0 9 1 ] 

#1^ 5 9 - 1 8 3 3 S^fillCEKDjJK -f'J 7^* U > ^ 'J 3 - y 7 ^ 

U;HiXf;Hlift, ( * * ) 7* «J;U & & t>\ c^^Oilft=i«l^ 

^^&ifi«f*fr£&S«M-&f*;£!fRfI0S6 2-l 1 9 1 4 7 *| i> $8 fC IB *c <D & < X Vl/ * > 

mm^m? % ( * * ) 7^ j^ixxf^sof^gic j; "9 cft^fti^Bjffi*#n*)!)^ 

X « , tO*;»ll¥ 6 - 2 7 1 3 4 7 ^ft*CElO»<7*3 + i'* 
U 7 yj n-yi/^yz y;l/x-7^t/£&7j<-TL'--f'>'^i:©#fi^f*£, * 48 tc 7 

;i/t-;H5tt5^ l J*4>'7;l/+byi#(ti:©xxf;KtS)S ! i : F»l ¥ 6 - 2 9 
8 5 5 5 ^1^ltEfiD!!D< 7/l/3*->4?'J7;l/+l/yyy 3-/1/^7 7 U ;l/X-f;^ 10 

xxf;MtSlS^ ; fir ffl Q 6 2 - 6 8 8 o 6^&$8tcfB®©&0< 3-;<?-rt/-3-:/'7 L >' 
- 1 - * - Jim(Dttfe<D^mft7 Jl a - frlC U *S * * -> F ttbQ Lfz7 J\/ * =■ )l< X. 

ft 3Ui> © % m <D # U * 71/ 4"* ^ & ( m ) o cn6-tr^>h»«SiU4 

[ 0 0 9 2 ] 

± SB -t * > h # f& S'l £ W ffl IT & 31 fc (i , fgffl-r&-tr*>h#lfca>]©«SK E ^ R tt « 
*f*5»©*V'fcJ:9-*W»cj*ii>e>ft&^tf, ± 12 -b ;>< y h- Si in #J £ ± IE -tr > h ft Wl M 
fcOE^HSWftl^ti, 5 - 9 5: 9 5 - 5 T*fe§ C tA'ff ^ U\ iOiifSKIi, 1 20 
0 — 90 : 90—1 0 V$> S „ 

£ fc * ± SB -tr ^ > h ^ ftp 34 H , fi!io-b^i/h»fti»Jfcffl*-&t>-a:Tffl^*c:tt,Tf?S. 
± IB m (D -tr * > h Si ftp m t L T « , Ji< T fc jj* T «fc 5 ft ffi <0 '£ to <D -tr * > h & ftp m ( tt ) «S 

# ^ tf 6 n * o 

[ 0 0 9 3 ] 

( 1 ) *SttS(»i 1 »K : #'J7*y;H (th'Jfi) . 4? V * 2 1 V Jl> M (th'J 1 ) 
A ) , -fiJvi/Ol (thU"7i) , 7i"J;H-?H , yi«i&ft©th l J')i*« 

sfo^Ffiftj&^^yifa^w: ^uxf i/>yu 3-/k ^y7"pt:i/>y'j3-/nio 

# u * * x ^ u > & s ^ it # y 4- 4- -> 7 p tr y <o # u v - x « * n e> <d ^ # y v - ; 

p< f - /l/ -tr ;l/ a — X „ if/lz-b^a-X, t Hd^ ;H:;Vd-X, k Kn + ->if ;1/ 30 
-tr ;1/ p — x , * /I/ # 4=- ~> ^ =f- >V -tr ;b a — x , A ;1/ tf. 4- is x A> -tr ;l/ □ — x % t K d ^ -> ^ 
akf;l/-b;l/a — Xl?co^-1'^-Vffi-tr;l'D — xx-x;b^ ; M m V /I/ fj W * +f 1/ # > iS A 
, 0 - 1 , 3^bfty« ( it 83 « > ^«8lt«c«'f5rnT-t>S<, -M*miftil£. A-F5 

H ifi <* tl S ^ H m : ^U7f Ull/7 5 F : # U tf x ;l/ 7 ;l/ n — ;1/ ; t>7"> ; ryT'V'J 

> SE x x ^ ;u ; 7/Kyith>; i )i> ; -tf 9 ^ > : »f rtic7~/I^fit577'J;H 

[ 0 0 9 4 ] 

(2) ii^f x7;i/->* 3 > : (^^) 7 ? v j]s&7 >\s*/i> , m<»&m\z->\'mmft<Dnm-& 
mmo 40 

( 3 ) 51 5£ 3iJ : ^* /b 3 > II > ^*;l'3'\7hy| > T 9 # > S? > U V xf IK X « * x > M , R 
, cn?><D, thUfA, * U •> A , ft/l/'^ 1 ) A, v y ^. ^ A > 7 > * x a , by 
x^y-;U7^>'^0»t1^ffiXti ; ff#^^0^-^->*yl'#>^MO : {i:^co^ ; y^xr-x 

, ^ ^ ^ h — x , #^^h-x, •y<y*p-x, + -> p — x , 7 tf * — x , y#-x, m 

^x F^yfoisi, ctie.^#ty»^^H©»!® ; y ;U tr h - ;b <o m 7 >i> a - >i ; 

: y > m of k ^ © ^ x « * 9 K x x -r ; 7 s. ; * 
com ; 7;u*ypj?g^y^^K ; 7 5>l : ^>x>k ; 7 x j — ;w ; yy-try>s?©^ 

17/1/3 - ;H75/h'J (^f , l - t Fn + v'if Uf^ - 1 , 1 

xf l/V5?75Vf h7 ( ^ ^ 1/ > * X * > ) , yif U>F'J75 50 
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y^y ^ ( * ^ ^ y * x * y & ) st5cn^o7^*'j#iJg, 7 * io y ±m&mmm<D 

* x * y m s t>* z <d m m w m „ 

[ 0 0 9 5 ] 

( 4 ) ^ & S>] • {£ Jl S'l : J& ft * )\s > V L, , ffi ffi IK A /I/ -> A , iSA^->^i, 0k ft * ;U 

•> a , 3?{t#;ui/^z*^ow^i4*^>''7£,«;jg{bg;, mif? if * is ? <d m<t 
to ; 6it S& « : 7k S? ft * 'J A ; * IE ft h »J i» : 6£ £ ; ^ * Sit S? *M ; ^iRtf^iA 
;1/->^Zn^co^K^ ; 7;M/-*7;y ; ; # ;i/ >"? 2* 7 ;u ^ * - h 

y v r- hm a 

( 5 ) as » ^ m m m ■. m m > m m 9 y * y m . 

( 6 ) a am ^ m m m : » a ft » , c'Si, o- $ l » , c n e. © 7 ;i/ * u > * 4- -> k « *p « 10 

(8) jfiiwMxxT-/j/jR}B}a«ij: y | jtuy€yy'>yi/-h, 7 )iir =.)va ^i/mmm 
to. , y^trh-^^y^^b-h, y;nfh-;i/hu*n-h, 3*c 9 •;/ 7 x 3? 0 

[ 0 0 9 6 ] 

( 9 ) * * -> 7 + 1^ y ^ nff ?a jw : ( # u ) * * x u y ( # y ) * * > r p tr u > «■ 
Isamm (O # V * * *s 7 )V * V y m \ if x u y if y n - ;i *\ 7 =f- x - f >l . * U * * ^ 

-f'J t + v-^D t!U> 2 -xf ;l/^ + i//H-f;V, J^^^l 2-1 4<0»«7 7l'3 — 71/ 20 

y t^->/ntfi/>7x-;l/x-f;k ^ijjftvxf uy/r;i/7i-;H- -r ;l/ a§ o 
( jtf 'J ) ^"^-i'T'yl'+U'V' ( 7 71/ 4=- 71/ ) 7 U — yUx — fyl/S ; 2, 4. 7, 9 - f b 5^ 
^-7U-5-7 r >/>-4, 7 - i? * — 71/ , 2, 5-y*=7-Jl-3-^*yy-2, 5 - is* 
— )\s , 3 - ^ 71/ - l - •/^>'-3-^--;l/^c07-fef-U>7';l/xi-ybt7';l/4l^>^-4 
^ K % *P ■ ^ £ •£ 7 -fe 1^ > x — -r 71/ 8 : ^x^l^yuxr-^l/^lW^KxX-ryl/ 
, 1/>^U n — ;!/ v 'J /bg? x x -r /I/ > x U y if V xi — 71/ is X -r 7 U > ^ x X -r 

( # U ) t+->7;^i/ylllixf;H; ^'J^t-^if uyv;i/t^yt; 
^^'JvixxfyK # U * 4 -> x =f- v y v \£ $ y h U * U- f > EK x x yl/ ss co ( * u 
) t*->7y^i/>y;nf^yiiixxf ;H ; ^'J^-^>'7 p Dtfu>'^f-;ux-T-;i/ 30 

# 'J ) * * ~> T ;!/ * Is y 7 )\> * IV (7U-/V) x-f;l'iS!xXf/l'SS ; ( # U ) ^ 4 
•>xf i/yxf7'J;i/'jy|ixf;H© ( # 'J ) t+->7;^l/>'7;i' + ;HJyixx 
f;H ; -fy t*'>xf uy7^U;i/7;yf © ( # y ) t + ~> 7 + u y 7 /V + ^ 7 5 
y m ; i'j^ + , >7*^i/>'75 f m . 

[ 0 0 9 7 ] 

(10) 7 ;b xi — ;l/ ?S }g gij : ^- i; =f- iV 7 )\s a — jl , 'N + ^f ->;l/7^3-;k 7 -fe ^ U 
y 7 ;l/ X7 — ;i/ , if V a - ;vmm o 

(1 1 ) 72K*Iiaill: 7f UU-h*'J75y«. 

(1 2 ) y > k x x f ;i/ ^ m m m ■ v y & v u r ^ , th'jn*>f;i'*x7i-h 40 

(1 3) ^ISilSSi : 7;Kx')i 4 Xf7U-h 1 */l/J/»>A*Ux-htS 0 

(14) -> y n - > ^ ^ m m : ^ ^ ^ ~> u xi - > , ->U3-y^-xh, y y n - > 

xv;l/-; 3 y, S8Stt#'Ji'a + *y ( ^ ^ ;U # U v- a 4 >■ *| co # V * )l> iS y is n 
[ 0 0 9 8 ] 

(15) AE^iJ:1Sflg5^^ Z^lt^mmmWim. tHn^->xt7'Jy8th'J 
7 l ) l J;H;l'7i - h , abs (7/i' + ;i"^>-if >x;b*yl) , las ( W. ffi 7 

A/ * i\> ^ y -tf y x rt> > is ) , 7 ;u * y x ;i/ * ^- — h , 4? y * 4 f x ^- y y 7 ;i/ 4 )i> (y 

x x ;l/ ) x — t- 71/ . jJ< y * 4 X ^ Is y 7 As * )\s ( y x x )h ) x-f ;Hlxxf^X« 50 
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*-<DJg, sK U * * > X ^ U > 7 i\> * )l (7x-/l/) i-f^U >ixxf Oi> 
[ 0 0 9 9 ] 

(1 6) ^CDflfiWffiffi14^|:^^^7^->^T;l/a-;l/^Xf-7'U^Z;l'3-;l/^FO^^F*i 

^6-3 o moimmm?*^? zmffim 1 ffl7;i/3-;K 7tfx^/i/7;i/n-/t/^©#^ 
rtfc6~3 om(ommi%T%:^?z>mm5Ki mr j^^-jv, f 7 ■ -> ji * t^ts-f z ymvft 
^rtfc6~3 o mvmmm^zm-f % \ m * ji*?? y. y^^7xy-^f ©»f rtic 

6 ~ 3 OlOSIHf ^St§7;l/*;l/7i7-;k Kf->;l/7 5 >f «»f (*ilc 6 ~ 3 
OflOKilf «:*t§7 = V, 7 I >'J>^ J f'XT-7''J>KI?CD^?rtfC6~3 01<OI^ 

Sis Ig? W "f £ £ ^ # > 8Mc , x f- \s y 4" * -> K , 7"akfuy**->Kf©7^*U>* 10 

* ~> F * i o ^ ;i/ J-X ± it ftp £ -e # U 7 ;l/ 4- u y * * s/ F ft m to m ; T )\> * ;u ffi X « 7 ;u 

Ifc, 7 ;i/ * ;i/ ^ -7 x - ;b x - =f )V x ;i/ * y & % US ; § & 7 x * y 14 W ffi S 14 SU : 

> 14 W E ?£ 14 S'l : SSy-^->ttWffiS1t^i| ; &«P514Wffirgt4 8iJ« 0 
Co 1 0 0] 

(l 7) K; 7k ftJ : Jig Jft K ( » JjgJififfixx^;!/, ftb H , ~>Un>, y 4 y , 7X7 

7 /I/ h , 7 v ^ X ^ o 

(1 8 ) 155 Si 8"! : 36 ffi M m > U > gfe £ , g? it ffi & m . 

(1 9 ) D- D* I"J tllg M tfj : * U * 4- > 7 * ;b x - f rt< « ; 2 -**■;!/- 2 . 4 - ^ > * 20 

> * — cd 7 ;l/ fi y y * — ;l/ & ^ o 
(20) BiSttiih'jy^hS, EJ^^^Fo 
[0101] 

* © ffi co & ft] © -fe ^ > h % ftp m ( « ) fcLtli, -b * > h S iB M < *i tt S'l , # £ (S » S"J , 

» « #j , & *£ ux *§ is m #j > & m m m w > -t ^ 7 u ^ u > y #j , w ss »i , * & su , i» * e »j 

, ii5 *P X 9 9 , 7 -7 -< 7 y 3. , > ^ - 7 «y a , ^ V > * — 7 -y a , ^X^7y> 
a, i'lJAta-A, S",>£*ft*, 5f *S:f tf5Ctft«?*5. ttl^i^Ct^ > h 
% ftD 8'J ( » ) tt#aTffl^TtJ:<, 2lK15«fflLTUl> 0 
[0 1 0 2] 

± 12 -b ^ > h ffi ftp »J (i , ± izE L 7c i> *a co -b ^ > h » ft »j ^ -b p< > h S ftp M ( » ) © ftfi fc » 30 
±ie-b^ y h^ftP^iJ^±9B-b^ y h^ftS'J^r-b^ > hfflfiKt){cijpx.i,73ffii; LTli, cn 

<d m x * m m t Lxfio c ttftfs u\ 

[0103] 

[S]±LT^OSg{t^ICD^Jg^W^'l4*tffinfctcDi:^»3, Lfr t * ^ > h ifiKi^B! (5 S 

9 3H « fc ^ T fflUt < * 3 <fc d ft § C A> e> , ±*-^S^ifit%^cDm^ 40 

[0104] 

[ m m m ] 

WTK:H«iff>J*»tfT*fgW*Mk:»*BHcSftiB-rs*^ * fg « c n 6 * fiS fiRJ <D * tc ffi 

SftstcD-ctifc^o ftfcs ^ftc»r o ©ft t^ffi o , rgpj « riigpj r%j « ri 

[0105] 

Sjgfiaj 1 

6 6 1. 5 g5:{±ii», ItfTCgj£iirt5:SiiS!L, gi#B tTT' 7 0 "C i TiO 50 
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/HI * 71/ gt 1 0 ) 7 11. 2 g , * * * U Jl/ R 1 8 8 . 8 g, 7)< 2 2 5 g^yil^iSIt 
LT3-^l/ij7"h7"Dlftyil 2. 0 g5:I^Lftt/7-7|<i§ig?:4«ff| > M tc 
„ 5. 2%iiKii?7> ; e-^A7j<^fg2 00 g^r5^fF5^ltTSf5Sg§fCrgTL. 5. 2 
%i®8ii&7>';&-?2wk?§MT*S7^ S tc 1 Bt Rfl 31 £ Irc T 7 CCtcSfiSrJKHtL, 

30%7klftfk^hU'>i»7K»fa[T?pH7. 0 Sfif ft L tiifi^ 

* 7 B 1 7 0 0 0 Ol^i*7j<i§I 1 3: ?# „ 
[0 1 0 6] 

MM 2 

a * sk it # itii, a*WAeatfa«i>feaiss«*«*fc*f-7x«sis»«fc:zk 10 

1 0 0. 1 g£tt&<&> «#TlcEJ£;«Brt*3JRIlifcL» glSl^TT*8 0tlt*J)D 
f£ L 0 ^ h+i/^'Jxf UV^'J 3-/|/ty7i"J U- h (if UV^ + ^KOTftW 
lBt;H(2 5) 112. 6g, ^*'J;l/i22. 4g,7k 2 2 5 g&l>*3attt*£»j8'Ji:L 
T3-^bA7'h7*ne*>il. 1 gfcg^Ufctyv-TkjSjRjg^lltlHK & t>* (C , 5 
. 2 % 31 OS BE 7 > * - i» 7k 8 «E 3 0 g % 5 Hf M *M * T S1&8SICIIT L , 5. 2 % i& 
»7> ; &.=.'>A*}8»:ST«7», SfclB#|B5l*«E^T8 0'CteSfi«rlU#L. M^S 
« * ^ tS * * , 3 0%*i(tth'7f A7k^fStfpH7. 0JT^filLTll¥^»?l 

2 2 6 0 0 OS&**i8i(2*»ft. 
[0107] 

8! ft 0<J 3 20 

mmm^T. ^x^-u^hUTsveoo. og, zk 1 33. 1 g £ <± & * , si^tict 
^ tr > » 7 3 0 . 9g*t ^iOSAL, s *s a fi * 1 5 otfr6 1 5 5 °cic®\m it , s 

£ * A 7k 3 0 0 g& 9#tmfrlfTVIt&Ltt. 
[0 1 0 8] 

/N^ HD + /yt;^f;H-f ;H , 7g, ^?'J;I/|70. 1 g £ & A L 
T7Btlffl<M*TKJS£j«*3. 8gtR£lft. * T* , S*SiB-&W©SS«:l 3 0 °C £ 
Ti^inLT7k 9 0 3. 4 g*j8ALfc. 

3 LO*-h^U-7*C±IEtf#P.tlft7= K75yi 9 7 8 g?rtt)i^, g HI S & £ 3 
@fi^5 OtSf#SLf:o IOME5:g* 2 . 026X1 0 2 k P a fc IS £ L , x^U> 30 

* + *-f F 5 6 4 g £ 2 Bf fS 4 0 »*>»T 7 - K L ft. 7>r-F »7«2B*|IBJ»fiJcLfc 
o # U 7 5 K#'J75yEOfJ4D«l±I»4' 2 5 4 7 g T* & o 7c . 

[0109] 
Hififfd 4 

a JS W- , m ft ® , rST^B, SSS#X*Rt;aiJli»ai««*«A7t«r7X«S^««fc7k 
ft „ n + ->#'Jif py^Jn-^ty^^jiz-h ( x u y * * •> F © ¥ tsj tt 1m 

* 71/ & 4 ) 562. 9 3$, ^>*y/H»l 4 9. 9 35 , 7j< 1 0 2 2 . 8 g|5 R Jl IS f£ Wj S'l 

i:lT3-7:/M7h7ntftyi8. 8as*B^Lfc*yv-zk»»:*3i$lfflT, SHiS 
«3©#U75 K*U75yEOW)lDi7j<®I 2 5 6. 0 fflJ * 3 Bf IB T , ItfK, iB Bit & 40 
7> ; t-')A2 3. 4 g|5 <t 7k 2 7 6 . 6 gfl jg L fc 7k i§ £ 4 Bt RS T? MT L 7c o * <D & 
. lBtK§|#M^T7 5 < tfCiajK*«i^L, S^£JS*5r*g£-£, ii¥i5»?l9 2 0 
0<Da^^7km?K3«rt#7Co 
[01 10] 

n>^y — hBE-a 

m&S 7k: 1 7 0 k g / m 3 , -tr^i/h (^Tit/J^httS :«a*;bh7yK-t^ 
> h ) : 3 7 8 kg/m 3 Jlftl (i«|»5) : 9 0 9. 8kg/m 3 ,*ffl#tt(* 
#/M3&JII80 : 8 1 9 . 3 k g / m 3 

W/C=45.0%, s/a = 47.0% 50 
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C 0 1 1 1 ] 

tc M 0 £ L fn e 

± is & ft t tc , 5 o LaMi5+^-c mmm. # ** , t^yh%SALti o§n 

£ SI £ fT </ V * T* , 8s to #1 £ S3 L 7j< % /jo * T 5 6 0 # Rfl ig M *t l V 3 > * "J - 
h £ §¥ 3fi L fc 0 'ftetifc^i/^U-hcox^^^^o-fa, £««©»!lJ£ttB*:i:tiUB« 

(J I S A 1 101, 1 1 28, 6204) (C?PI Ltfr^ fc. 1 > $2S 

tfS 3 t St. 

[01 12] 
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* 1 , 3? 2 R I>* St 3 <*• <D 15 M . <D t & K> T* 2b & „ 

xfc ha M 2 ) PADAEOtti, HJB«3THjBbfc*U75K#UT5>EOfsf4n*"paB 

-1) O 

8s *» 3 ) MA 4 0 4 tli, x?xAlf — a«OiBtS*J ( £5 n a q £ , T-l'^ax7 7 404) 50 
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O: 3y^ l J-hCtt0gtf^:<a» 

A : =g=F«itt 

x : tttt*<*9«JR^fi 

Ki%/Ctl±, -tr^>hHfg^l 0 0ll%(cJtt51ioail^T'S§, 
[01 16] 

# ] J75 K'f 'J 7 5 > E O WiPftl (#'J75F*'J73y) i: -tr ^ V h # ft ffj i: 0f ffl L 

» 2 , 3 O ^ 'J 7 5 K 'J 7 5 > E O W /ID i § ffl L T ^ 5: ^ t ^ > h ^ Ml * ffl ^ fe 3 
> * U - h T- It n > * U - h tc 14 , "C fc o ^ 48 # & 0 #c *g =F ^ V 3b o fc 0 

[01 1 7 ] 

[ £ W O 5% HI ] 

* ^ cd -t ^ y y rg ft »J ti , ±y;cD#tfijccfc<3&&<9-c?, -te^vh-^-xh, t ;U * A/ , n 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the cement admixture which comes to contain a polycarboxylic acid system polymer and polyamide 
polyamine, 

This cement admixture comes to contain polyamide polyamine more than 1 6 mass % to solid content 1 00 

mass % of cement admixture. 

Cement admixture characterized by things. 

[Claim 2] 

It is the cement admixture which comes to contain a polycarboxylic acid system polymer and polyamide 
polyamine, 

Said polycarboxylic acid system polymer comes to contain the polycarboxylic acid system polymer which 
comes to copolymerize a polyamide polyamine monomer, 

This cement admixture comes to contain the polycarboxylic acid system polymer which comes to 
copolymerize a polyamide polyamine monomer more than 1 3 mass % to solid content 1 00 mass % in 
cement admixture. 

Cement admixture characterized by things. 
[Claim 3] 

It is the cement admixture which comes to contain the polycarboxylic acid system polymer which comes to 
copolymerize a polyamide polyamine monomer, and the other polycarboxylic acid system polymer, 
This cement admixture comes to contain the polycarboxylic acid system polymer which comes to 
copolymerize a polyamide polyamine monomer more than 13 mass % to solid content 100 mass % in 
cement admixture. 

Cement admixture characterized by things. 
[Claim 4] 

Said cement admixture comes to contain two or more sorts of polycarboxylic acid system polymers. 

Cement admixture according to claim 1, 2, or 3 characterized by things. 

[ClaimS] 

It is the approach of manufacturing the cement admixture which comes to contain the polycarboxylic acid 
system polymer which comes to copolymerize one sort or two sorts or more of polycarboxylic acid system 
polymers, polyamide polyamine, and/or polyamide polyamine monomers, 

The manufacture approach of this cement admixture comes to contain the process which mixes the 
polycarboxylic acid system polymer which comes to copolymerize a polycarboxylic acid system polymer, 
polyamide polyamine, and/or a polyamide polyamine monomer. 
The manufacture approach of the cement admixture characterized by things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to cement admixture and its manufacture approach. It is related with the cement 
admixture which can offer the cement constituent which can demonstrate the high water reducing engine 
performance, and also is easy to deal with it in more detail, and its manufacture approach. 
[0002] 

[Description of the Prior Art] 

The cement admixture containing a polycarboxylic acid system polymer is widely used for cement 
constituents, such as cement paste, mortar, and concrete, etc., and it is [ cement admixture ] indispensable in 
order to build engineering works, a building construction, etc. from a cement constituent. Such cement 
admixture will be used as a water reducing agent etc., and it will have the operation which raises 
reinforcement, endurance, etc. of a hardened material by raising the fluidity of a cement constituent and 
carrying out water reducing of the cement constituent. Such a water reducing agent has many track records 
as a high-performance AE water-reducing agent in order to demonstrate the high water reducing engine 
performance compared with water reducing agents, such as the conventional naphthalene system. 
[0003] 

By the way, in cement admixture, what can make the viscosity good is called for so that in addition to the 
water reducing engine performance to such a cement constituent it may be easy to carry out workability and 
may become in the site which deals with a cement constituent. That is, what can be made into viscosity 
which the cement admixture used as a water reducing agent tends to work in the site which deals with it 
while demonstrating the engine performance for which the viscosity of a cement constituent is reduced, 
although the water reducing engine performance by reducing the viscosity of a cement constituent will be 
demonstrated, and becomes is called for in manufacture sites, such as engineering works and a building 
construction. When cement admixture demonstrates such engine performance, the working efficiency in 
construction of engineering works, a building construction, etc. will be improved. 
[0004] 

The polyamine system monomer of the specification [ JP,2000-191356,A ] as compound A, A specific 
unsaturated-carboxylic-acid system monomer and the specific polyalkylene glycol system monomer as a 
compound C as a compound B It is related with the cement dispersing agent which uses as a principal 
component the water-soluble both-sexes mold copolymer of compound C=10-40 mass %: 10-40 mass %:50 - 
80 mass % which came out of comparatively, and which carried out copolymerization. compound A: — 
compound B: — It can use as a dispersant for ultrahigh strength concrete, and excelling in on-site 
workability is indicated. 
[0005] 

However, in all the examples in this official report, although compound A, Compound B, and Compound C 
were copolymerized and the water-soluble both-sexes mold copolymer had been obtained, when a high 
strength concrete was prepared, that viscosity was high, the scoop work piece was bad, and the problem was 
in workability. Therefore, there was room of the device it enables it to make into viscosity which is easy to 
work and becomes in the site which can apply suitable for various kinds of cement constituents etc., and also 
deals with it. 
[0006] 

[Problem(s) to be Solved by the Invention] 

This invention aims at offering the cement admixture which can be made into viscosity which is made in 
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view of the above-mentioned present condition, is easy to work and becomes in the site which should 
improve water reducing nature, such as a cement constituent, should be excellent in the reinforcement and 
endurance of the hardened material, and moreover deals with it, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] 

this invention persons first note that a polycarboxylic acid system polymer can demonstrate the water 
reducing engine performance to a cement constituent etc. while examining the cement admixture excellent 
in water reducing nature or workability. With a polycarboxylic acid system polymer It finds out that it is 
effective in improving the viscosity of a cement constituent etc. if the polyamide polyamine which is the 
compound which has a nitrogen atom is used. (1) polycarboxylic-acid system polymer and polyamide 
polyamine are combined. And specify the amount of the polyamide polyamine used, or (2) specify the 
amount of the polycarboxylic acid system polymer used which comes to copolymerize a polyamide 
polyamine monomer combining the polycarboxylic acid system polymer and polyamide polyamine which 
come to copolymerize a polyamide polyamine monomer, or (3) If the amount of the polycarboxylic acid 
system polymer used which comes to copolymerize a polyamide polyamine monomer combining the 
polycarboxylic acid system polymer which comes to copolymerize a polyamide polyamine monomer, and 
the other polycarboxylic acid system polymer is specified It hit on an idea of the above-mentioned technical 
problem for it to be splendidly solvable. In the manufacture approach of cement admixture, it finds out 
demonstrating the operation effectiveness of this invention also as an approach of coming to contain the 
process which mixes the polycarboxylic acid system polymer which comes to copolymerize a 
polycarboxylic acid system polymer, polyamide polyamine, and/or a polyamide polyamine monomer, and 
invention is reached. 
[0008] 

That is, this invention is cement admixture which comes to contain a polycarboxylic acid system polymer 
and polyamide polyamine, and the above-mentioned cement admixture is cement admixture which comes to 
contain polyamide polyamine more than 16 mass % to solid content 100 mass % of cement admixture. 
[0009] 

This invention is cement admixture which comes to contain a polycarboxylic acid system polymer and 
polyamide polyamine again, and it is also the cement admixture which comes to contain the polycarboxylic 
acid system polymer with which the above-mentioned cement admixture comes to copolymerize a 
polyamide polyamine monomer more than 1 3 mass % to solid content 1 00 mass % in cement admixture 
coming [ the polycarboxylic acid system polymer with which the above-mentioned polycarboxylic acid 
system polymer comes to copolymerize a polyamide polyamine monomer ]. 
[0010] 

This invention is cement admixture which comes further to contain the polycarboxylic acid system polymer 
which comes to copolymerize a polyamide polyamine monomer, and the other polycarboxylic acid system 
polymer, and the above-mentioned cement admixture is also the cement admixture which comes to contain 
the polycarboxylic acid system polymer which comes to copolymerize a polyamide polyamine monomer 
more than 1 3 mass % to solid content 1 00 mass % in cement admixture. 
Below, this invention is explained in full detail. 
[0011] 

The cement admixture of this invention has three gestalten, the gestalt which combined (1) polycarboxylic- 
acid system polymer and polyamide polyamine, the gestalt which combined the polycarboxylic acid system 
polymer which comes to copolymerize (2) polyamide polyamine monomer, and polyamide polyamine, and 
the gestalt which combined the polycarboxylic acid system polymer which comes to copolymerize (3) 
polyamide polyamine monomer, and the other polycarboxylic acid system polymer. In addition, a polyamide 
polyamine monomer has a polymerization nature partial saturation double bond among polyamide 
polyamine. 
[0012] 

In these gestalten, although a polycarboxylic acid system polymer, the polycarboxylic acid system polymer 
which comes to copolymerize a polyamide polyamine monomer, and polyamide polyamine may use one 
sort or two sorts or more, respectively, in the cement admixture of this invention, it is desirable to come to 
contain two or more sorts of polycarboxylic acid system polymers. In addition, two or more sorts of 
polycarboxylic acid system polymers mean that the polycarboxylic acid system polymer with which 
properties, such as a mean molecular weight, differ is two or more sorts. 

In the following explanation, these components in this invention are also called a polycarboxylic acid 
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system polymer (A), the polycarboxylic acid system polymer (B) which comes to copolymerize a polyamide 

polyamine monomer, and polyamide polyamine (C). 

[0013] 

In the gestalt of the above-mentioned cement additive, it sets in the gestalt of the above (1). The 
combination of a polycarboxylic acid system polymer (A) and polyamide polyamine (C), In combination 
with two sorts, or more than it and polyamide polyamine (C) of a polycarboxylic acid system polymer (A), 
and the gestalt of the above (2) The combination of the polycarboxylic acid system polymer (B) and 
polyamide polyamine (C) which come to copolymerize a polyamide polyamine monomer, The combination 
of a polycarboxylic acid system polymer (A), the polycarboxylic acid system polymer (B) which comes to 
copolymerize a polyamide polyamine monomer, and polyamide polyamine (C), The combination of the 
polycarboxylic acid system polymer (B) and polyamide polyamine (C) which come to copolymerize two 
sorts, or more than it and a polyamide polyamine monomer of a polycarboxylic acid system polymer (A), 
Combination with the polycarboxylic acid system polymer (B) which comes to copolymerize a 
polycarboxylic acid system polymer (A) and a polyamide polyamine monomer in the gestalt of the above 
(3), Combination with the polycarboxylic acid system polymer (B) which comes to copolymerize two sorts, 
or more than it and a polyamide polyamine monomer of a polycarboxylic acid system polymer (A) etc. is 
mentioned. 

Each of such combination is the desirable gestalten of this invention, and the gestalt more than using two 
sorts or it of a polycarboxylic acid system polymer (A) is a more desirable gestalt of this invention. 
[0014] 

In this invention, cement admixture comes to contain polyamide polyamine (C) more than 1 6 mass % to 
solid content 100 mass % of cement admixture in the gestalt of the above (1). The amount of the above- 
mentioned polyamide polyamine (C) used Preferably, it is more than 1 8 mass %, and is below 50 mass %. 
More preferably It is more than 20 mass %, and is below 50 mass %. More preferably It is more than 22 
mass %, and is below 45 mass %, and is more than 24 mass % still more preferably, and is below 40 mass 
%, and is more than 26 mass % most preferably, and is below 35 mass %. In the above (2) and the gestalt of 
(3), cement admixture comes to contain the polycarboxylic acid system polymer (B) which comes to 
copolymerize a polyamide polyamine monomer more than 1 3 mass % to solid content 1 00 mass % in 
cement admixture. Preferably, the amount of the polycarboxylic acid system polymer (B) used which comes 
to copolymerize the above-mentioned polyamide polyamine monomer is more than 1 5 mass %, and is below 
50 mass %, and is more than 17 mass % more preferably, and is below 45 mass %, and is more than 19 mass 
% still more preferably, and is below 40 mass %, and is more than 2 1 mass % most preferably, and is below 
35 mass %. 
[0015] 

Moreover, in the gestalt of the above (1), it is desirable to come to contain the polycarboxylic acid system 
polymer (B) which comes to copolymerize a polyamide polyamine monomer more than 1 3 mass % to solid 
content 100 mass % in cement admixture, and it is desirable in the above (2) and the gestalt of (3) that 
cement admixture comes to contain polyamide polyamine (C) more than 18 mass % to solid content 100 
mass % of cement admixture. 

In addition, in the cement admixture of this invention, it is desirable to make into 1 00 mass % the solid 
content sum total of the polycarboxylic acid system polymer in cement admixture (A), the polycarboxylic 
acid system polymer (B) which comes to copolymerize a polyamide polyamine monomer, and polyamide 
polyamine (C), and to adjust to the above-mentioned amount used. 
[0016] 

As a solid content measuring method of the cement admixture in this invention, the following approaches 
are suitable. 

(Solid content measuring method) 
1 . Weigh an aluminum pan precisely. 

A solid content measurement object is weighed precisely to the aluminum pan weighed precisely by 2. 1 . 
3. Put the solid content measurement object weighed precisely by 2 for 1 hour into the dryer which carried 
out temperature control to 130 degrees C under nitrogen-gas-atmosphere mind. 

It takes out from a drier 4.1 hours after, and cools radiationally for 15 minutes within the desiccator of a 
room temperature. 

It takes out from an after [5.15 minutes ] desiccator, and an aluminum pan + measurement object is 
weighed precisely. 

The mass of the aluminum pan obtained from the mass obtained by 6.5 by 1 is deducted, and solid content is 
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measured by **(ing) fixed mass obtained by 2. 
[0017] 

As the measuring method of the solid content rate to the solid content of the cement admixture of the 
polyamide polyamine (C) in this invention, and a measuring method of the solid content rate to the solid 
content of the cement admixture of the polycarboxylic acid system polymer (B) which comes to 
copolymerize a polyamide polyamine monomer, the following approaches are suitable. 
1 . Add the Para toluenesulfonic acid water solution of 20 mass % to the cement admixture water solution 
which adjusted solid content to 20 mass %, and adjust to pH2.0. 

Temperature control of the mixture adjusted by 2.1 is carried out to 85 degrees C, and it is put for 1 hour. 

3. Check that mixture has separated into two-layer and separate into a supernatant and precipitate. 

4. A supernatant is condensed, carry out the quantum of the amount of Para toluenesulfonic acid with liquid 
chromatography, deduct the amount of Para toluenesulfonic acid, and obtain the mass of polyamide 
polyamine (C). the mass of the cement admixture which used the mass of the obtained polyamide polyamine 
(C) by 1 --**** — the solid content rate of polyamide polyamine (C) is measured by things. 

Equivalent water is added to the precipitate obtained by 5.3, temperature control is carried out to 85 degrees 
C, and it puts for 1 hour. 

6. Check that mixture has separated into two-layer and separate into a supernatant and precipitate. 

7. Condense a supernatant, carry out the quantum of the amount of Para toluenesulfonic acid with liquid 
chromatography, deduct the amount of Para toluenesulfonic acid and obtain the mass of the polycarboxylic 
acid system polymer (B) which comes to copolymerize a polyamide polyamine monomer. 

the mass of the cement admixture which used the mass of the polycarboxylic acid system polymer (B) 
which comes to copolymerize the obtained polyamide polyamine monomer by 1 --**** — the solid content 
rate of the polycarboxylic acid system polymer (B) which comes to copolymerize a polyamide polyamine 
monomer by things is measured. 
[0018] 

this invention — and it is the approach of manufacturing the cement admixture which comes to contain the 
polycarboxylic acid system polymer which comes to copolymerize one sort or two sorts or more of 
polycarboxylic acid system polymers, polyamide polyamine, and/or polyamide polyamine monomers, and 
the manufacture approach of the above-mentioned cement admixture is also the manufacture approach of the 
cement admixture which comes to contain the process which mixes the polycarboxylic acid system polymer 
which comes to copolymerize a polycarboxylic acid system polymer, polyamide polyamine, and/or a 
polyamide polyamine monomer. 
[0019] 

In the above-mentioned cement admixture, the gestalt of above-mentioned (1) - (3) etc. is mentioned as a 
gestalt which comes to contain the polycarboxylic acid system polymer (B) which comes to copolymerize 
one sort or two sorts or more of polycarboxylic acid system polymers (A), polyamide polyamine (C), and/or 
polyamide polyamine monomers. 

In the manufacture approach of such cement admixture, one sort or two sorts or more of polycarboxylic acid 
system polymers (A) and the polycarboxylic acid system polymer (B) which comes to copolymerize 
polyamide polyamine (C) and/or a polyamide polyamine monomer will be prepared, respectively, and it will 
manufacture by mixing. 
[0020] 

Below, the polycarboxylic acid system polymer (A) in this invention, the polycarboxylic acid system 
polymer (B) which comes to copolymerize a polyamide polyamine monomer, and polyamide polyamine (C) 
are explained. 
[0021] 

As the above-mentioned polyamide polyamine (C), the polyamide polyamine which has a polymerization 
nature unsaturated bond, and the polyamide polyamine which does not have a polymerization nature 
unsaturated bond can be used as such a compound into 1 molecule that what is necessary is just the 
compound which has two or more amino groups and two or more amide association. Moreover, these may 
be used together. As polyamide polyamine which has a polymerization nature unsaturated bond, the 
polyamide polyamine monomer (c) mentioned later is suitable. The polyamide polyamine system compound 
to which 0-8 mols of alkylene oxide of carbon numbers 2-4 were made to add to a total of one mol of the 
amino group of the polyamide polyamine which 0.05-0.18 mols of ester with 0.8-0.95 mols of ester of a 
dibasic acid and/or a dibasic acid, and the alcohol of carbon numbers 1 -4 and the alcohol of carbon numbers 
1-4 are made to react to 1 .0 mols of polyalkylene polyamine mentioned later as polyamide polyamine which 
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does not have a polymerization nature unsaturated bond, and is obtained, and an imino group is suitable. 
[0022] 

The thing which comes to copolymerize the monomer component which makes indispensable a 
polyalkylene glycol system partial saturation monomer (a) and an unsaturated-carboxylic-acid system 
monomer (b) as the above-mentioned polycarboxylic acid system polymer (A) is suitable, more — desirable 

— polyalkylene — a glycol — a system — partial saturation — a monomer — (— a — ) — one - 99 — mass — % — 
and — unsaturated carboxylic acid — a system — a monomer — (~ b — ) — 99 - one — mass -- % — containing 

— a monomer — a component — copolymerizing « becoming — a thing — it is -- further — desirable — 
polyalkylene — a glycol — a system — partial saturation — a monomer — (— a — ) — 40 - 97 — mass — % — 
and — unsaturated carboxylic acid — a system a monomer — (— b — ) — 60 - three mass — % — 
containing — a monomer -- a component — copolymerizing — becoming — a thing — it is . 

The thing which comes to copolymerize the monomer component which makes indispensable a 
polyalkylene glycol system partial saturation monomer (a), an unsaturated-carboxylic-acid system monomer 
(b), and a polyamide polyamine monomer (c) as a polycarboxylic acid system polymer (B) which comes to 
copolymerize the above-mentioned polyamide polyamine monomer is suitable, being desirable — a gestalt — 
****** — polyalkylene — a glycol — a system — partial saturation — a monomer — (— a — ) — 98 - 40 — mass 

— % — unsaturated carboxylic acid — a system — a monomer — (— b — ) — one - 50 — mass — % — and — a 
polyamide — polyamine — a monomer — (— c — ) — one - 50 — mass — % — being indispensable — ** — 
carrying out — a monomer — a component — copolymerizing — becoming — a thing — it is . 
Hereafter, a polyalkylene glycol system partial saturation monomer (a), an unsaturated-carboxylic-acid 
system monomer (b), and a polyamide polyamine monomer (c) are also called a monomer (a), a monomer 
(b), and monomer (c), respectively. 

[0024] 

In the polycarboxylic acid system polymer (B) which comes to copolymerize the above-mentioned 
polycarboxylic acid system polymer (A) and a polyamide polyamine monomer, the above-mentioned 
monomer which will form these polycarboxylic acid system polymers may be used independently, 
respectively, and may use two or more sorts together. When the mass rate of these monomers separates from 
the above-mentioned range, there is a possibility that it may become impossible to demonstrate effectively 
the function which the repeat unit formed of each monomer has, and it may become impossible to fully 
discover the operation effectiveness of this invention. In the monomer component which forms the above- 
mentioned polycarboxylic acid system polymer (A) in addition, a monomer (a) and the mass rate of (b) In 
the monomer component which is mass [ at the time of making the sum total of a monomer (a) and the mass 
of (b) into 1 00 mass % ] %, and forms the above-mentioned polycarboxylic acid system polymer (B) The 
mass rate of a monomer (a), (b), and (c) is mass [ at the time of making the sum total of the mass of a 
monomer (a), (b), and (c) into 100 mass % ] %. Moreover, in this invention, the monomer of others other 
than the above-mentioned monomer can also be used so that it may mention later, but when using other 
monomers, it is desirable to make it the sum total of a monomer (a), (b), and (c) serve as a principal 
component into a monomer component. 
[0025] 

A polyalkylene glycol ester system monomer and an unsaturated alcohol polyalkylene glycol addition 
product are [ that what is necessary is just what has a polymerization nature partial saturation copolymer and 
a polyalkylene glycol chain as the above-mentioned polyalkylene glycol system partial saturation monomer 
(a) ] suitable. An unsaturated-carboxylic-acid polyalkylene glycol ester system compound is suitable, and 
polyalkylene (alkoxy) glycol monochrome (meta) acrylic ester is [ that what is necessary is just the 
monomer which has the structure where the partial saturation radical and the polyalkylene glycol chain were 
combined through the ester bond as the above-mentioned polyalkylene glycol ester system monomer ] 
suitable especially. 
[0026] 

As the above-mentioned unsaturated alcohol polyalkylene glycol addition product That what is necessary is 
just the compound which has the structure which the polyalkylene glycol chain added to the alcohol which 
has a partial saturation radical A vinyl alcohol alkylene oxide addition product, an allyl alcohol (meta) 
alkylene oxide addition product, A 3-butene-l-all alkylene oxide addition product, an isoprene alcoholic (3- 
methyl-3-butene-l-oar) alkylene oxide addition product, A 3-methyl-2-butene-l-all alkylene oxide addition 
product, a 2-methyl-3-butene-2-all alkylene oxide addition product, A 2-methyl-2-butene-l-all alkylene 
oxide addition product and a 2-methyl-3-butene-l-all alkylene oxide addition product are suitable. 
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Moreover, it is desirable that it is the compound expressed with the following general formula ( 1 ) as such an 
unsaturated alcohol polyalkylene glycol addition product. 
[0027] 
[Formula 1] 

i T 

c=c 

L I , (i) 

R X— O— (R a O) m R 4 



[0028] 

the inside of the above-mentioned general formula (1), and Rl, R2 and R3 are the same ~ or it differs and a 
hydrogen atom or a methyl group is expressed. R4 expresses a hydrogen atom or the hydrocarbon group of 
carbon numbers 1-20. Ra is the same — or it differs and the alkylene group of carbon numbers 2-18 is 
expressed, m expresses the number of average addition mols of the oxy-alkylene group expressed with RaO, 
and is the number of 1-300. X means that the carbon atom combined with X and oxygen atoms couple 
directly, when the radical which expresses the alkylene group of the bivalence of carbon numbers 1-5, or is 
expressed with R1R3 C=CR2- is a vinyl group. 
[0029] 

When two or more sorts of oxy-alkylene groups expressed with -(RaO)- in the above-mentioned general 
formula (1) exist in the same unsaturated alcohol polyalkylene glycol addition product, the oxy-alkylene 
groups expressed with -(RaO)- may be which addition gestalten, such as random addition and block addition 
and mutual addition. 
[0030] 

Although the oxy-alkylene group expressed with above-mentioned -(RaO)- is the alkylene oxide addition 
product of carbon numbers 2-18, the structure of such an alkylene oxide addition product is structure formed 
of one sort of alkylene oxide, such as ethylene oxide, propylene oxide, butylene oxide, isobutylene oxide, 1 - 
butene oxide, and 2-butene oxide, or two sorts or more. Also in such an alkylene oxide addition product, it is 
desirable that they are ethylene oxide, propylene oxide, and a butylene oxide addition product. Furthermore, 
that whose ethylene oxide is a subject is desirable. 
[0031] 

As for the oxy-alkylene group expressed with Above RaO, it is desirable that it is what makes an 
oxyethylene radical a subject. In this case, a subject means occupying most in the number of existence of all 
oxy-alkylene groups, "most being occupied" — all 100 mol % of oxy-alkylene groups — when an inner 
oxyethylene radical is expressed with mol %, 50 - 100-mol % is desirable. [ of the above ] There is a 
possibility that the hydrophilic properties of an oxy-alkylene group may run short that it is less than [ 50 mol 
% ], and the dispersibility ability of a cement particle may fall, desirable — more than 60 mol % — more — 
desirable — more than 70 mol % — especially — desirable — more than 80 mol % — it is more than 90 mol % 
most preferably. 
[0032] 

m which is the number of average addition mols of the oxy-alkylene group expressed with Above RaO is the 
number of 1-300. When m exceeds 300, the polymerization nature of a monomer will fall. It is desirable that 
it is two or more and is two or more as the number of average addition mols of an oxy-alkylene group in - 
(RaO) m- as desirable range of m. Since there are hydrophilic property sufficient in order to distribute a 
cement particle etc., and a possibility that steric hindrance may not be acquired when m is less than two or 
the number of average addition mols of an oxy-alkylene group is less than two, there is a possibility that the 
outstanding fluidity cannot be acquired. In order to acquire the outstanding fluidity, as range of m, three or 
more are desirable and 280 or less are desirable. It is 20 or more especially preferably ten or more still more 
preferably five or more more preferably. Moreover, it is 150 or less especially preferably 250 or less more 
preferably. Moreover, as the number of average addition mols of an oxy-alkylene group, three or more are 
desirable and 280 or less are desirable preferably. More preferably, it is ten or more and is 20 or more still 
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more preferably. Moreover, more preferably, it is 250 or less, and it is 200 or less and is 1 50 or less 
especially preferably still more preferably. In addition, the number of average addition mols means the 
average of the number of mols of the organic radical concerned added into one mol of monomers. In order 
to obtain viscous low concrete, as range of m, three or more are desirable and 100 or less are desirable. It is 
four or more more preferably, and is 50 or less. Furthermore, preferably, it is four or more and is 30 or less. 
Especially preferably, it is five or more and is 25 or less. In addition, it can use as this monomer combining 
two or more kinds of average addition mol several m [ of an oxy-alkylene group ] different monomers. As a 
suitable combination, the combination of two kinds of ten or more (the difference of m is 20 or more 
preferably) monomers (a) or an each m [ average addition mol several ] difference is mentioned [ the 
combination of three or more kinds of ten or more (the difference of m is 20 or more preferably) monomers 
(a) etc. ] for the difference of m, for example. Average addition mol several m as range of m to combine 
Furthermore, the monomer of the range of 40-300 (a), Combination [ with the monomer (a) of the range of 
1-40 ] (20 or more [ Ten or more preferably / however, the difference of m ]) and average addition mol 
several m The monomer of the range of 20-300 (a), Combination (20 or more [ Ten or more preferably / 
however, the difference of m ]) with the monomer (a) of the range of 1-20 etc. is possible. 
[0033] 

If a carbon number exceeds 20, since the hydrophobicity of a polycarboxylic acid system polymer will 
become strong too much, the above R4 has a possibility that it may become impossible to acquire good 
dispersibility. As a desirable gestalt of R4, it is the hydrocarbon group or hydrogen of the point of 
dispersibility to the carbon numbers 1 -20. It is a with a carbon number of two or less hydrocarbon group 
especially preferably three or less carbon number still more preferably ten or less carbon number more 
preferably. Also in a hydrocarbon group, a saturation alkyl group and a partial saturation alkyl group are 
desirable. These alkyl groups may be straight chains-like, or may be the letters of branching. Moreover, in 
order to make moderate the outstanding manifestation of the segregation prevention engine performance, 
and the air content taken into a cement constituent, it is desirable to consider as a with a carbon numbers of 
five or more hydrocarbon group, and it is desirable to consider as a with a carbon number of 20 or less 
hydrocarbon group. It is the hydrocarbon group of carbon numbers 5-10 more preferably. Also in a 
hydrocarbon group, a saturation alkyl group and a partial saturation alkyl group are desirable. These alkyl 
groups may be straight chains-like, or may be the letters of branching. 
[0034] 

As the above-mentioned unsaturated alcohol polyalkylene glycol addition product Although what is 
necessary is just the object mentioned above, polyethylene-glycol mono-vinyl ether, Polyethylene-glycol 
monoallyl ether, the polyethylene-glycol monochrome (2-methyl-2-propenyl) ether, The polyethylene- 
glycol monochrome (2-butenyl) ether, the polyethylene-glycol monochrome (3-methyl-3-butenyl) ether, The 
polyethylene-glycol monochrome (3-methyl-2-butenyl) ether, The polyethylene-glycol monochrome (2- 
methyl-3-butenyl) ether, The polyethylene-glycol monochrome (2-methyl-2-butenyl) ether, The 
polyethylene-glycol monochrome (1 and 1 -dimethyl-2-propenyl) ether, The polyethylene polypropylene- 
glycol monochrome (3-methyl-3-butenyl) ether, The methoxy polyethylene-glycol monochrome (3-methyl- 
3-butenyl) ether, The ethoxy polyethylene-glycol monochrome (3-methyl-3-butenyl) ether, The 1-propoxy 
polyethylene-glycol monochrome (3-methyl-3-butenyl) ether, The cyclohexyloxy polyethylene-glycol 
monochrome (3-methyl-3-butenyl) ether, 1-octyloxy polyethylene-glycol monochrome (3-methyl-3-butenyl) 
ether, The nonyl alkoxy polyethylene-glycol monochrome (3-methyl-3-butenyl) ether, The lauryl alkoxy 
polyethylene-glycol monochrome (3-methyl-3-butenyl) ether, The stearyl alkoxy polyethylene-glycol 
monochrome (3-methyl-3-butenyl) ether, The phenoxy polyethylene-glycol monochrome (3-methyl-3- 
butenyl) ether, The naphthoxy polyethylene-glycol monochrome (3-methyl-3-butenyl) ether, Methoxy 
polyethylene-glycol monoallyl ether, ethoxy polyethylene-glycol monoallyl ether, Phenoxy polyethylene- 
glycol monoallyl ether, the methoxy polyethylene-glycol monochrome (2-methyl-2-propenyl) ether, The 
ethoxy polyethylene-glycol monochrome (2-methyl-2-propenyl) ether and the phenoxy polyethylene-glycol 
monochrome (2-methyl-2-propenyl) ether are suitable. 
[0035] 

It is desirable that it is the compound expressed with the following general formula (2) as the above- 
mentioned (alkoxy) polyalkylene glycol monochrome (meta) acrylic ester. 
[0036] 
[Formula 2] 
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CHo — C 

COO(R a O) p R 6 



[0037] 

R5 expresses a hydrogen atom or a methyl group among the above-mentioned general formula (2). Ra is the 
same — or it differs and the alkylene group of carbon numbers 2-18 is expressed. R6 expresses a hydrogen 
atom or the hydrocarbon group of carbon numbers 1-30. p expresses the number of average addition mols of 
the oxy- alkylene group expressed with RaO, and is the number of 2-300. 

As the oxy-alkylene group expressed with -(RaO)- in the above-mentioned general formula (2), or its 
desirable gestalt, it is the same as that of a general formula (1). Moreover, it is desirable from the point of 
improvement in the productivity [ acrylic acid / (meta) ] of esterification that the ethylene oxide part has 
added to a part for an esteratic site with an acrylic acid (meta). 
[0038] 

p which is the number of average addition mols of the oxy-alkylene group expressed with Above RaO is the 
number of 2-300. When p exceeds 300, the polymerization nature of a monomer will fall. It is desirable that 
it is two or more and is two or more as the number of average addition mols of an oxy-alkylene group in - 
(RaO) p- as desirable range of p. Since there are hydrophilic property sufficient in order to distribute a 
cement particle etc., and a possibility that steric hindrance may not be acquired when p is less than two or 
the number of average addition mols of an oxy-alkylene group is less than two, there is a possibility that the 
outstanding fluidity cannot be acquired. In order to acquire the outstanding fluidity, as range of p, three or 
more are desirable and 280 or less are desirable. It is 20 or more especially preferably ten or more still more 
preferably five or more more preferably. Moreover, it is 150 or less especially preferably 200 or less still 
more preferably 250 or less more preferably. Moreover, as the number of average addition mols of an oxy- 
alkylene group, five or more are desirable and 250 or less are desirable. It is 20 or more still more preferably 
ten or more more preferably. Moreover, it is 150 or less still more preferably 200 or less more preferably. In 
order to obtain viscous low concrete, as range of p, three or more are desirable, and 100 or less are desirable. 
It is four or more more preferably, and is 50 or less. Furthermore, preferably, it is four or more and is 30 or 
less. Especially preferably, it is five or more and is 25 or less. In addition, the number of average addition 
mols means the average of the number of mols of the organic radical concerned added into one mol of 
monomers. In addition, it can use as this monomer combining two or more kinds of monomers from which 
the number p of average addition mols of an oxy-alkylene group differs. As a suitable combination, the 
combination of two kinds of ten or more (the difference of p is 20 or more preferably) monomers (a) or the 
difference of each number p of average addition mols is mentioned [ the combination of three or more kinds 
of ten or more (the difference of p is 20 or more preferably) monomers (a) etc. ] for the difference of p, for 
example. As range of p to combine, the number p of average addition mols Furthermore, the monomer of 
the range of 40-300 (a), Combination (20 or more [ Ten or more preferably / however, the difference of p ]) 
with the monomer (a) of the range of 2-40 and the number p of average addition mols The monomer of the 
range of 20-300 (a), Combination (20 or more [ Ten or more preferably / however, the difference of p ]) 
with the monomer (a) of the range of 2-20 etc. is possible. 
[0039] 

If a carbon number exceeds 30, since the hydrophobicity of a polycarboxylic acid system polymer will 
become strong too much, the above R6 can acquire good dispersibility. As a desirable gestalt of R6, it is the 
hydrocarbon group or hydrogen of the point of dispersibility to the carbon numbers 1 -20. It is a with a 
carbon number of two or less hydrocarbon group especially preferably three or less carbon number still 
more preferably ten or less carbon number more preferably. Also in a hydrocarbon group, a saturation alkyl 
group and a partial saturation alkyl group are desirable. These alkyl groups may be straight chains-like, or 
may be the letters of branching. Moreover, in order to make moderate the outstanding manifestation of the 
segregation prevention engine performance, and the air content taken into a cement constituent, it is 
desirable to consider as a with a carbon numbers of five or more hydrocarbon group, and it is desirable to 
consider as a with a carbon number of 20 or less hydrocarbon group. It is the hydrocarbon group of carbon 
numbers 5-10 more preferably. Also in a hydrocarbon group, a saturation alkyl group and a partial saturation 
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alkyl group are desirable. These alkyl groups may be straight chains-like, or may be the letters of branching. 
[0040] 

As the above-mentioned (alkoxy) polyalkylene glycol monochrome (meta) acrylic ester Although what is 
necessary is just to mention above, a methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, 1- 
pentanol, 2-pentanol, 3-pentanol, 1-hexanol, 2-hexanol, 3-hexanol, an octanol, a 2-ethyl-l-hexanol, The 
fatty alcohol of the carbon numbers 1-30 of nonyl alcohol, lauryl alcohol, cetyl alcohol, stearyl alcohol, etc. 
The alicycle group alcohols of the carbon numbers 3-30, such as a cyclohexanol, allyl alcohol (meta), To 
either of the unsaturated alcohol of the carbon numbers 3-30 of 3-butene-l-oar, 3-methyl-3-butene-l-oar, 
etc. An esterification object with the alkoxy polyalkylene glycols which added 1-300 mols of alkylene oxide 
radicals of carbon numbers 2-18 especially the alkoxy polyalkylene glycols whose ethylene oxide is a 
subject, and an acrylic acid (meta) is suitable. 
[0041] 

As the above-mentioned esterification object, the polyethylene-glycol (Pori) (alkylene glycol of carbon 
numbers 2-4) (meta) acrylic ester shown below (alkoxy) is suitable. 

Methoxy polyethylene-glycol monochrome (meta) acrylate, methoxy {polyethylene-glycol (Pori) propylene 
glycol} monochrome (meta) acrylate, Methoxy {polyethylene-glycol (Pori) butylene- glycol} monochrome 
(meta) acrylate, Methoxy {polyethylene-glycol (Pori) propylene glycol (Pori) butyl ene-glycol} 
monochrome (meta) acrylate, Ethoxy polyethylene-glycol monochrome (meta) acrylate, ethoxy 
{polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Ethoxy {polyethylene-glycol 
(Pori) butylene-glycol} monochrome (meta) acrylate, Ethoxy {polyethylene-glycol (Pori) propylene glycol 
(Pori) butylene-glycol} monochrome (meta) acrylate, Propoxy polyethylene-glycol monochrome (meta) 
acrylate, propoxy {polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Propoxy 
{polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, propoxy {polyethylene-glycol 
(Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate. 
[0042] 

Butoxy polyethylene-glycol monochrome (meta) acrylate, butoxy {polyethylene-glycol (Pori) propylene 
glycol} monochrome (meta) acrylate, Butoxy {polyethylene-glycol (Pori) butylene-glycol} monochrome 
(meta) acrylate, Butoxy {polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome 
(meta) acrylate, Pentoxy polyethylene-glycol monochrome (meta) acrylate, pentoxy {polyethylene-glycol 
(Pori) propylene glycol} monochrome (meta) acrylate, Pentoxy {polyethylene-glycol (Pori) butylene- 
glycol} monochrome (meta) acrylate, Pentoxy {polyethylene-glycol (Pori) propylene glycol (Pori) butylene- 
glycol} monochrome (meta) acrylate, HEKISOKISHI polyethylene-glycol monochrome (meta) acrylate, 
HEKISOKISHI {polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, 
HEKISOKISHI {polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, HEKISOKISHI 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate. 
[0043] 

Heptoxy polyethylene-glycol monochrome (meta) acrylate, heptoxy {polyethylene-glycol (Pori) propylene 
glycol} monochrome (meta) acrylate, Heptoxy {polyethylene-glycol (Pori) butylene-glycol} monochrome 
(meta) acrylate, Heptoxy {polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome 
(meta) acrylate, Octoxy polyethylene-glycol monochrome (meta) acrylate, octoxy {polyethylene-glycol 
(Pori) propylene glycol} monochrome (meta) acrylate, Octoxy {polyethylene-glycol (Pori) butylene-glycol} 
monochrome (meta) acrylate, Octoxy {polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} 
monochrome (meta) acrylate, Nona NOKISHI polyethylene-glycol monochrome (meta) acrylate, nona 
NOKISHI {polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Nona NOKISHI 
{polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, nona NOKISHI {polyethylene- 
glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate. 
[0044] 

Deca NOKISHI polyethylene-glycol monochrome (meta) acrylate, deca NANOKISHI {polyethylene-glycol 
(Pori) propylene glycol} monochrome (meta) acrylate, Deca NOKISHI {polyethylene-glycol (Pori) 
butylene-glycol} monochrome (meta) acrylate, Deca NOKISHI {polyethylene-glycol (Pori) propylene 
glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Undeca NOKISHI polyethylene-glycol 
monochrome (meta) acrylate, Undeca NANOKISHI {polyethylene-glycol (Pori) propylene glycol} 
monochrome (meta) acrylate, Undeca NOKISHI {polyethylene-glycol (Pori) butylene-glycol} monochrome 
(meta) acrylate, Undeca NOKISHI {polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} 
monochrome (meta) acrylate, Dodeca NOKISHI polyethylene-glycol monochrome (meta) acrylate, dodeca 
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NANOKISHI {polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Dodeca 
NOKISHI {polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, dodeca NOKISHI 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate. 
[0045] 

Trideca NOKISHI polyethylene-glycol monochrome (meta) acrylate, Trideca NANOKISHI {polyethylene- 
glycol (Pori) propylene glycol} monochrome (meta) acrylate, Trideca NOKISHI {polyethylene-glycol 
(Pori) butylene-glycol} monochrome (meta) acrylate, Trideca NOKISHI {polyethylene-glycol (Pori) 
propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Tetra-DEKANOKISHI 
polyethylene-glycol monochrome (meta) acrylate, Tetra-deca NANOKISHI {polyethylene-glycol (Pori) 
propylene glycol} monochrome (meta) acrylate, Tetra-deca NOKISHI {polyethylene-glycol (Pori) butylene- 
glycol} monochrome (meta) acrylate, Tetra-deca NOKISHI {polyethylene-glycol (Pori) propylene glycol 
(Pori) butylene-glycol} monochrome (meta) acrylate, Pen TADEKANOKISHI polyethylene-glycol 
monochrome (meta) acrylate, PENTADEKANANOKISHI {polyethylene-glycol (Pori) propylene glycol} 
monochrome (meta) acrylate, PENT ADEKAN OKI SHI {polyethylene-glycol (Pori) butylene-glycol} 
monochrome (meta) acrylate, PENT ADEKANOKI SHI {polyethylene-glycol (Pori) propylene glycol (Pori) 
butylene-glycol} monochrome (meta) acrylate. 
[0046] 

Hexa DEKANOKISHI polyethylene-glycol monochrome (meta) acrylate, Hexa deca NANOKISHI 
{polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Hexa deca NOKISHI 
{polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Hexa deca NOKISHI 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate, 
Heptadeca NOKISHI polyethylene-glycol monochrome (meta) acrylate, Heptadeca NANOKISHI 
{polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Heptadeca NOKISHI 
{polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Heptadeca NOKISHI 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate, 
OKUTADEKANOKISHI polyethylene-glycol monochrome (meta) acrylate, OKUTADEKANANOKISHI 
{polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, OKUTADEKANOKISHI 
{polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, OKUTADEKANOKISHI 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate. 
[0047] 

Nonadeca NOKISHI polyethylene-glycol monochrome (meta) acrylate, Nonadeca NANOKISHI 
{polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, Nonadeca NOKISHI 
{polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Nonadeca NOKISHI 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Cyclo 
pentoxy polyethylene-glycol monochrome (meta) acrylate, Cyclo pentoxy {polyethylene-glycol (Pori) 
propylene glycol} monochrome (meta) acrylate, Cyclo pentoxy {polyethylene-glycol (Pori) butylene- 
glycol} monochrome (meta) acrylate, Cyclo pentoxy {polyethylene-glycol (Pori) propylene glycol (Pori) 
butylene-glycol} monochrome (meta) acrylate, Cyclohexoxy polyethylene-glycol monochrome (meta) 
acrylate, Cyclohexoxy {polyethylene-glycol (Pori) propylene glycol} monochrome (meta) acrylate, 
Cyclohexoxy {polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, cyclohexoxy 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate. 
[0048] 

As the above-mentioned (alkoxy) polyalkylene glycol monochrome (meta) acrylic ester Besides the 
compound expressed with the above-mentioned general formula (1), phenoxy polyethylene-glycol 
monochrome (meta) acrylate, Phenoxy {polyethylene-glycol (Pori) propylene glycol} monochrome (meta) 
acrylate, Phenoxy {polyethylene-glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Phenoxy 
{polyethylene-glycol (Pori) propylene glycol (Pori) butylene-glycol} monochrome (meta) acrylate, Allyloxy 
polyethylene-glycol monochrome (meta) acrylate, (Meta) Allyloxy {polyethylene-glycol (Pori) propylene 
glycol} monochrome (meta) acrylate, (Meta) (Meta) Allyloxy {polyethylene-glycol (Pori) butylene-glycol} 
monochrome (meta) acrylate and allyloxy (meta) {polyethylene-glycol (Pori) propylene glycol (Pori) 
butylene-glycol} monochrome (meta) acrylate are suitable. 
[0049] 

As the above-mentioned polyalkylene glycol ester system monomer, the polyalkylene (alkoxy) glycol 
mono-maleate and polyalkylene (alkoxy) glycol JIMAREIN acid ester other than polyalkylene (alkoxy) 
glycol monochrome (meta) acrylic ester are suitable. As such a monomer, the following etc. are suitable. 
[0050] 
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The half ester of the alkyl polyalkylene glycol and the above-mentioned partial saturation dicarboxylic acid 
system monomer which made 1-300 mols of oxy-alkylenes of carbon numbers 2-4 add to the alcohol of 1- 
22 carbon numbers, or the amine of carbon numbers 1-22, Diester; The half ester of the above-mentioned 
partial saturation dicarboxylic acid system monomer and a polyalkylene glycol with 2-300 average addition 
mols of the glycol of carbon numbers 2-4, Diester; TORIECHIRENGURIKORUJI (meta) acrylate, ethylene 
(Pori) GURIKORUJI (meta) acrylate, Alkylene (Pori) GURIKORUJI (meta) acrylate, such as 
polypropylene GURIKORUJI (meta) acrylate and ethylene glycol (Pori) (Pori) propylene GURIKORUJI 
(meta) acrylate; Triethylene glycol JIMARETO, Alkylene glycol (Pori) JIMARETO, such as polyethylene- 
glycol JIMARETO 
[0051] 

Although what is necessary is just the monomer which has a polymerization nature partial saturation radical 
and the radical which can form a carbanion as an unsaturated-carboxylic-acid system monomer (b) in this 
invention, a partial saturation monocarboxylic acid system monomer, a partial saturation dicarboxylic acid 
system monomer, etc. are suitable. 

It is the compound expressed with the following general formula (3) to intramolecular as a desirable gestalt 
as the above-mentioned partial saturation monocarboxylic acid system monomer that what is necessary is 
just the monomer which has a partial saturation radical and every one radical which can form a carbanion. 
[0052] 
[Formula 3] 

CH2 == C r7 

I (3) 
COOM 



[0053] 

R7 expresses a hydrogen atom or a methyl group among the above-mentioned general formula (3). M 
expresses a hydrogen atom, a metal atom, ammonium, or an organic amine radical (organic ammonium). 
As a metal atom in M of the above-mentioned general formula (3), trivalent metal atoms, such as metal 
atom; aluminum of bi valence, such as alkaline-earth-metal atoms, such as metal atom; calcium of 
monovalence, such as alkali-metal atoms, such as a lithium, sodium, and a potassium, and magnesium, and 
iron, are suitable. Moreover, as an organic amine radical, alkanolamine radicals, such as an ethanolamine 
radical, a diethanolamine radical, and a triethanolamine radical, and a triethylamine radical are suitable. 
Furthermore, you may be ammonium, as such a partial saturation monocarboxylic acid system monomer --;, 
such as an acrylic acid, a methacrylic acid, and a crotonic acid, — these univalent metal salts, a divalent 
metal salt, ammonium salt, and an organic amine salt (organic ammonium salt) are suitable. From the field 
of the improvement in cement dispersibility ability also in these to a methacrylic acid; it is desirable to use 
the univalent metal salt, a divalent metal salt, ammonium salt, and an organic amine salt, and it is suitable as 
an unsaturated-carboxylic-acid system monomer (b). 
[0054] 

Although what is necessary is just the monomer which has two for the radical which can form one and a 
carbanion in intramolecular for a partial saturation radical as the above-mentioned partial saturation 
dicarboxylic acid system monomer, those anhydrides are suitable for a maleic acid, an itaconic acid, a 
citraconic acid, a fomaric acid, etc. those univalent metal salts, a divalent metal salt, ammonium salt, an 
organic amine salt, etc. 

as the above-mentioned unsaturated-carboxylic-acid system monomer (b) — these — others — the half ester 
of a partial saturation dicarboxylic acid system monomer and the alcohol of 1 -22 carbon numbers, a half 
amide with partial saturation dicarboxylic acid and the amine of carbon numbers 1-22, the half ester of a 
partial saturation dicarboxylic acid system monomer and the glycol of carbon numbers 2-4, and the half 
amide of maleamic acid and the glycol of carbon numbers 2-4 are suitable. 
[0055] 

As a polyamide polyamine monomer (c) in this invention As opposed to 1 .0 mols [ polyamine / 
polyalkylene / although what is necessary is just polyamide polyamine which has a polymerization nature 
unsaturated bond / [it is also hereafter called a compound (cl)] ] Below ester [ of a dibasic acid and/or a 
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dibasic acid, and the alcohol of carbon numbers 1-4 ] called compound (c2) In 0.8-0.95 mols and a list, 
below ester [ of an acrylic acid (meta) and/or (meta) an acrylic acid, and the alcohol of carbon numbers 1-4 ] 
called compound (c3) As opposed to a total of one mol of the amino group of the polyamide polyamine 
which has the unsaturated bond which 0.05-0.18 mols are made to react and is obtained, and an imino group 
The polyamide polyamine system compound to which 0-8 mols of alkylene oxide of carbon numbers 2-4 
were made to add is suitable. 
[0056] 

As the above-mentioned compound (cl), one sort of diethylenetriamine, tri ethyl enetetramine, 
tetraethylenepentamine, pentaethylenehexamine, dipropylenetriamine, a tripropylene tetramine, and 
tetrapropylene pentamine or two sorts or more are [ that what is necessary is just the compound which has 
two or more alkylene groups, and two or more amino groups and imino groups ] suitable for 1 
intramolecular, and it is desirable to use diethylenetriamine, triethylenetetramine, etc. from the ease of 
acquisition or the point of a manufacturing cost especially. 
[0057] 

As the above-mentioned compound (c2), one sort of the ester of a malonic acid, a succinic acid, a fumaric 
acid, a maleic acid, a glutaric acid, an adipic acid, a pimelic acid, a phthalic acid, an azelaic acid, sebacic 
acid, and these and the alcohol of carbon numbers 1-4 or two sorts or more are suitable, and it is desirable to 
use an adipic acid from the ease of acquisition or the point of a manufacturing cost especially. 
[0058] 

As the above-mentioned compound (c3), one sort of the ester of acrylic acids (meta), such as an acrylic acid 
(meta), and a methyl acrylate (meta), an ethyl acrylate (meta), acrylic-acid (meta) propyl, butyl acrylate 
(meta), and the alcohol of carbon numbers 1 -4 or two sorts or more are suitable. 

As alcohol of the carbon numbers 1 -4 which form the above-mentioned compound (c2) and a compound 
(c3), one sort of a methanol, ethanol, propanol, butanols, or those isomers or two sorts or more are suitable. 
[0059] 

Although the polyamide polyamine which the above-mentioned compound (cl), a compound (c2), and a 
compound (c3) are made to react, and has an unsaturated bond will be obtained, compounds other than these 
compounds may be used additionally, and it is not necessary to use them. In order to obtain the polyamide 
polyamine which has an unsaturated bond, it becomes indispensable to carry out the condensation 
polymerization reaction of a compound (cl), a compound (c2), and the compound (c3), and the well-known 
condensation polymerization reacting method can be used. For example, after carrying out the condensation 
polymerization reaction of a compound (cl) and the compound (c2) first and obtaining polyamide 
polyamine, a compound (cl), a compound (c2), and a compound (c3) will be performed to coincidence by 
the package reacting method which carries out a condensation polymerization reaction from the two-step 
reacting method for carrying out the condensation polymerization reaction of this polyamide polyamine and 
compound (c3), and the beginning. By these reacting methods, each compound may be put in block, a 
reaction may be given, and a reaction may be given gradually or sequentially. By these reacting methods 
etc., a condensation polymerization reaction, i.e., an amidation reaction, will be performed, a polyamide 
chain will be formed, the acrylic-acid (meta) residue originating in a compound (c3) will be located in the 
end of a polyamide chain, and polyamide polyamine will have an unsaturated bond. 
[0060] 

the mol of the compound (cl) which forms the polyamide polyamine which has the above-mentioned 
unsaturated bond, a compound (c2), and a compound (c3) — as a ratio of a number, they are 0.8-0.95 mols 
(c2) of compounds, and 0.05-0.18 mols (c3) of compounds to 1.0 mols (cl) of compounds. By this the 
product in which the compound (cl) and the compound (c2) carried out the condensation polymerization 
reaction It becomes polyamide polyamine which has the chain length of the fixed range formed by carrying 
out a condensation polymerization reaction on the average so that a mole ratio may be set to a compound 
(cl) / compound (c2) =5 / 4 - 20/19. It will originate in such structure and the polycarboxylic acid system 
polymer (B) which comes to copolymerize a polyamide polyamine monomer will demonstrate high water 
reducing nature and distributed stability. When the chain length of polyamide polyamine becomes shorter 
than this, there is a possibility that the distributed stability of the polycarboxylic acid system polymer (B) 
which comes to copolymerize a polyamide polyamine monomer to 1 .0 mols (cl) of compounds as a 
compound (c2) is less than 0.8 mols may fall. When the chain length of polyamide polyamine becomes 
longer than this (i.e., if a compound (c2) exceeds 0.95 mols to 1.0 mols (cl) of compounds), there is a 
possibility that the water reducing nature of the polycarboxylic acid system polymer (B) which comes to 
copolymerize a polyamide polyamine monomer may fall. 
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[0061] 

as the ratio of the above-mentioned number of mols — again — 1 .0 mols (cl) of compounds — receiving — 
the mol of a compound (c3) — there is a possibility that the rate that a polyamide polyamine monomer (c) is 
incorporated into a polycarboxylic acid system polymer as a number is less than 0.05 may fall, and the 
function which the repeat unit formed from a polyamide polyamine monomer (c) demonstrates may fall. 
Moreover, when it exceeds 0.18 mols, there is a possibility that the structure of the polycarboxylic acid 
system polymer (B) which comes to copolymerize a polyamide polyamine monomer may turn into the 
three-dimensional structure too much, and it may become impossible to fully demonstrate the operation 
effectiveness of this invention, the mol of a compound (c3) — it is desirable to make it become 0.1-0.17 mols 
to 1.0 mols (cl) of compounds as a number. 
[0062] 

It is a polyamide polyamine system compound (a polyamide polyamine monomer (c) will be obtained.) to a 
total of one mol of the amino group which the polyamide polyamine which has the above-mentioned 
unsaturated bond has, and an imino group by making 0-8 mols of alkylene oxide of carbon numbers 2-4 add. 
As alkylene oxide of the carbon numbers 2-4 made to add to the amino group and imino group of the 
polyamide polyamine which has an unsaturated bond, one sort of ethylene oxide, propylene oxide, and 
butylene oxide or two sorts or more are suitable. 
[0063] 

Although the alkylene oxide of carbon numbers 2-4 may be made to add to both the amino group which the 
polyamide polyamine which has an unsaturated bond has, and both [ either or ] and it is not necessary to 
make it add in order to obtain the above-mentioned polyamide polyamine monomer (c), it is desirable to 
make it add. In this case, the alkylene oxide of carbon numbers 2-4 will be added to the nitrogen atom with 
an active hydrogen atom of the amino group or an imino group. When the number of addition mols of the 
alkylene oxide of carbon numbers 2-4 exceeds eight mols, it will originate in the molecular weight of a 
polyamide polyamine monomer (c) becoming large, the number of the nitrogen atoms in the polycarboxylic 
acid system polymer (B) which comes to copolymerize a polyamide polyamine monomer will decrease, and 
the operation effectiveness of this invention can fully be demonstrated. The desirable number of addition 
mols of the alkylene oxide of carbon numbers 2-4 is 0.5-6.0 mols to a total of one mol of the amino group 
which the polyamide polyamine which has an unsaturated bond has, and an imino group. It is 1 .0-5.5 mols 
more preferably. 
[0064] 

An example of the reaction formula which obtains the above-mentioned polyamide polyamine monomer (c) 
from a compound (cl), a compound (c2), and a compound (c3) by the condensation polymerization reaction 
of a two-step reaction is shown below. 
[0065] 
[Formula 4] 
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[0066] 

EO expresses ethylene oxide among the above-mentioned reaction formula, it means that ethylene oxide has 
added -EO-H to the nitrogen atom which has an active hydrogen atom in the polyamide polyamine which 
has an unsaturated bond, q expresses the number of mols of diethylenetriamine, r expresses the number of 
mols of an adipic acid, and s expresses the number of mols of the repeat unit formed from an adipic acid and 
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diethylenetri amine. 
[0067] 

The monomer component which forms the polycarboxylic acid system polymer (B) which comes to 
copolymerize the above-mentioned polycarboxylic acid system polymer (A), i.e., a polycarboxylic acid 
system polymer, and a polyamide polyamine monomer may also contain the monomer (d) of others other 
than the above-mentioned monomer (a), (b), and (c) further if needed. As other monomers (d), the following 
are suitable. These may be used independently and may use two or more sorts together. 
[0068] 

Styrene, such as styrene, bromostyrene, chloro styrene, and methyl styrene; 1,3-butadiene, Dienes, such as 
an isoprene and an isobutylene; (meta) A methyl acrylate, An ethyl acrylate, butyl acrylate (meta), acrylic- 
acid (meta) pentyl, (Meta) Acrylic ester (meta), such as acrylic-acid hexyl, acrylic-acid (meta) DESHIRU, 
and acrylic-acid (meta) lauryl; A hexene, (Meta) Vinyl ester [, such as alkyl vinyl ether; vinyl acetate, ], 
such as the alpha olefin; methyl vinyl ether, such as a heptene and decene, ethyl vinyl ether, and butyl vinyl 
ether; allyl ester, such as an acetic-acid allyl compound 
[0069] 

The diester of the above-mentioned partial saturation dicarboxylic acid system monomer and the alcohol of 
1-22 carbon numbers, diamide with the above-mentioned partial saturation dicarboxylic acid and the amine 
of carbon numbers 1-22, diester of the above-mentioned partial saturation dicarboxylic acid system 
monomer and the glycol of carbon numbers 2-4. 
[0070] 

Hexane JIORUJI (meta) acrylate, TORIMECHI roll pro pantry (meta) acrylate, 2 organic-functions (meta) 
acrylate, such as TORIMECHI roll pro pansy (meta) acrylate; Vinyl sulfonate, Allyl compound sulfonate, 2- 
(meta) acryloxyethyl sulfonate, (Meta) 3 -(meta) acryloxyprophyl sulfonate, 3 -(meta) acryloxy-2- 
hydroxypropyl sulfonate, The 3 -(meta) acryloxy-2-hydroxypropyl sulfophenyl ether, 3 -(meta) acryloxy-2- 
hydroxypropyl oxy-sulfo benzoate, 4-(meta) acryloxy butyl sulfonate, acrylamide (meta) methylsulfonic 
acid, (Meta) They are those univalent metal salts, a divalent metal salt, ammonium salt, and an organic 
amine salt to partial saturation sulfonic acids, such as an acrylamide ethyl sulfonic acid, isobutane sulfonic- 
acid (meta) acrylamide, and a styrene sulfonic acid, and a list. 
[0071] 

Partial saturation amino compounds, such as allyl compound; dimethylaminoethyl (meta) acrylate [, such as 
partial saturation amides; allyl alcohol, ], such as acrylamide, acrylic (meta) alkylamide, N-methylol (meta) 
acrylamide, N, and N-dimethyl (meta) acrylamide; (Meta) Vinyl ether or allyl compound ether, such as 
methoxy polyethylene-glycol mono-vinyl ether, polyethylene-glycol mono-vinyl ether, the methoxy 
polyethylene-glycol monochrome (meta) allyl compound ether, and the polyethylene-glycol monochrome 
(meta) allyl compound ether. 
[0072] 

Acrylate (meta) compounds, such as hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, methoxy 
ethyl (meta) acrylate, ethoxyethyl (meta) acrylate, butoxy ethyl ethyl (meta) acrylate, and methoxy propyl 
(meta) acrylate 
[0073] 

Next, the copolymerization approach of the monomer component in the manufacture approach of the 
polycarboxylic acid system polymer in this invention is explained below. 

For example, it can carry out with well-known polymerization methods, such as solution polymerization and 
a bulk polymerization, using a monomer component and a polymerization initiator as the above-mentioned 
copolymerization approach. A well-known thing can be used as a polymerization initiator, and peroxide, 
such as azo compound; benzoyl peroxide, such as persulfate; hydrogen-peroxide; azobis-2 methyl propione 
amidine hydrochlorides, such as ammonium persulfate, sodium persulfate, and potassium persulfate, and 
azo-isobutyro-dinitrile, lauroyl peroxide, and cumene hydro peroxide, is suitable. Moreover, amine 
compounds, such as reducing-agent; ethylenediamine, such as a sodium hydrogensulfite, a sodium sulfite, 
Mohr's salt, PIRO sodium bisulfite, formaldehyde sodium sulfoxylate, and an ascorbic acid, 
ethylenediaminetetraacetic acid sodium, and a glycine, can also be used together as an accelerator. These 
polymerization initiators and accelerators may be used independently, respectively, and may use two or 
more sorts together. 
[0074] 

In the above-mentioned copolymerization approach, a chain transfer agent can also be used if needed, a 
thing well-known as such a chain transfer agent — one sort — or although two or more sorts can be used, a 
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hydrophobic chain transfer agent can also be used. 
[0075] 

The above-mentioned hydrophobic chain transfer agent has the solubility suitable for 10% or less of 
compound to thiol compounds or 25-degree C water with a with a carbon numbers of three or more 
hydrocarbon group. The chain transfer agent mentioned above, a butane thiol and an octane thiol, the 
Deccan thiol, A dodecane thiol, a hexadecane thiol, an OKUTA decane thiol, A cyclohexyl mercaptan, a 
thiophenol, thioglycolic acid octyl, 2-mercaptopropionic acid octyl, 3-mercaptopropionic acid octyl, 
Mercaptopropionic acid 2-ethylhexyl ester, octanoic-acid 2-mercaptoethyl ester, 1, 8-dimercapto - 3, 6-dioxa 
octane, Deccan trithiol, Thiol system chain transfer agents, such as dodecyl mercaptan; A carbon 
tetrachloride, carbon tetrabromide, Halogenides, such as a methylene chloride, bromoform, and BUROMO 
trichloroethane; unsaturated hydrocarbon compounds, such as an alpha-methyl-styrene dimer, alpha- 
terpinene, gamma-terpinene, a dipentene, and TAPINOREN, are suitable. These may be used independently 
and may use two or more sorts together. It is desirable that the thiol system chain transfer agent which has a 
with a carbon numbers of three or more hydrocarbon group is included also in these. 
[0076] 

The above-mentioned hydrophobic chain transfer agent may be used together with one sort of hydrophilic 
chain transfer agents, or two sorts if needed. A well-known thing can be used as such a hydrophilic chain 
transfer agent. Mercaptoethanol, the thioglycerol, thioglycolic acid, mercaptopropionic acid, 2- 
mercaptopropionic acid, 3-mercaptopropionic acid, thiomalic acid, thiol system chain transfer agent [, such 
as 2-mercapto ethane sulfonic acid, ]; — ; 1st class alcoholic [, such as 2-amino propane- 1 -oar, ] — ; 2nd class 
alcoholic [, such as isopropanol, ] — phosphorous acid — Hypophosphorous acid, and its salts (sodium 
hypophosphite, hypophosphorous acid potassium, etc.) and sulfurous acid, a hydrogen sulfite, ** 2 thionic 
acid, a meta-pile sulfiirous acid, and its salt (a sodium sulfite — ) Low-grade oxides, such as a sodium 
hydrogensulfite, sodium dithionite, sodium metabisulfite, potassium sulfite, a potassium hydrogensulfite, a 
** 2 thionic-acid potassium, and potassium metabisulfite, and the salt of those are suitable. 
[0077] 

As the addition approach to the reaction container of the above-mentioned chain transfer agent, the 
continuation injection approaches, such as dropping and separate charging, are applicable. Moreover, a 
chain transfer agent may be independently introduced to a reaction container, and you may mix up with a 
monomer, a solvent, etc. which have the oxy-alkylene group which constitutes a monomer component 
beforehand. 
[0078] 

A batch process or continuous system can also perform the above-mentioned copolymerization approach. 
Moreover, in the case of copolymerization, a well-known thing can be used as a solvent used if needed, and 
ketones, such as ester; acetones, such as aromatic series, such as alcohols; benzene, such as water; methyl 
alcohol, ethyl alcohol, and isopropyl alcohol, toluene, a xylene, a cyclohexane, and n-heptane, or aliphatic 
hydrocarbon; ethyl acetate, and a methyl ethyl ketone, are suitable. These may be used independently and 
may use two or more sorts together. It is desirable to use also in these one sort or two sorts or more of 
solvents chosen from the group which consists of water and lower alcohol of carbon numbers 1-4 from the 
soluble point of a monomer component and the polycarboxylic acid system polymer obtained. 
[0079] 

In the above-mentioned copolymerization approach as the addition approach to reaction containers, such as 
a monomer component and a polymerization initiator How to perform copolymerization by teaching all the 
monomer components to a reaction container and adding a polymerization initiator in a reaction container; 
A part of monomer component is taught to a reaction container. How to perform copolymerization by 
adding a polymerization initiator and the remaining monomer components in a reaction container; the 
approach of teaching a polymerization solvent to a reaction container and adding the whole quantity of a 
monomer and a polymerization initiator etc. is suitable. Since the cement dispersibility which is the 
operation which can narrow the molecular weight distribution of the polymer obtained (for Sharp), and 
raises the fluidity of a cement constituent etc. also in such an approach can be improved, it is desirable to 
perform copolymerization by the approach of trickling a polymerization initiator and a monomer into a 
reaction container serially. Moreover, since the preservation stability of the polymer with which 
copolymeric [ of a monomer component ] is obtained by improving improves more, it is desirable to 
maintain the concentration of the water in the reaction container under copolymerization to 50% or less, and 
to perform a copolymerization reaction. More preferably, it is 40% or less and is 30% or less still more 
preferably. 
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[0080] 

In the above-mentioned copolymerization approach, although suitably set as copolymerization conditions, 
such as copolymerization temperature, by the copolymerization approach and solvent which are used, the 
polymerization initiator, and the chain transfer agent, as copolymerization temperature, it is desirable that it 
is usually 0 degrees C or more, and it is desirable that it is 150 degrees C or less. More preferably, it is 40 
degrees C or more, and still more preferably, it is 50 degrees C or more, and is 60 degrees C or more 
especially preferably. Moreover, more preferably, it is 120 degrees C or less, and it is 100 degrees C or less, 
and is 85 degrees C or less especially preferably still more preferably. 

Although the polymer obtained by the above-mentioned copolymerization approach is used as a principal 
component of a cement additive even when it remains as it is, it may be further neutralized and used with an 
alkaline substance if needed. As an alkaline substance, it is desirable to use mineral salt; ammonia; organic 
amines, such as a hydroxide of univalent metal and a divalent metal, a chloride, and a carbonate. 
[0081] 

It is desirable to perform copolymerization of a monomer component by the above-mentioned 
copolymerization approach, using the neutralization index of the above-mentioned unsaturated-carboxylic- 
acid system monomer (b) as 0 - 60-mol%. When the neutralization index of an unsaturated-carboxylic-acid 
system monomer (b) makes 1 00-mol% the total number of mols of an unsaturated-carboxylic-acid system 
monomer (b), it will be expressed with mol% of the unsaturated-carboxylic-acid system monomer (b) which 
forms the salt. When the neutralization index of an unsaturated-carboxylic-acid system monomer (b) 
exceeds 60-mol%, there is a possibility that the conversion in a copolymerization process may not increase, 
the molecular weight of the polymer obtained may fall, or manufacture effectiveness may fall, more — 
desirable — less than [ 50mol% ] — it is — further ~ desirable — less than [ 40mol% ] — still more preferably, 
it is less than [ 30mol% ], and especially preferably, it is less than [ 20mol% ] and is less than [ 10mol% ] 
most preferably. 
[0082] 

As an approach of performing copolymerization, using the neutralization index of the above-mentioned 
unsaturated-carboxylic-acid system monomer (b) as 0 - 60-mol% The approach of performing by ****** 
given to copolymerization, without neutralizing that whose M in the above-mentioned general formula (1) is 
a hydrogen atom in the unsaturated-carboxylic-acid system monomer which is an acid type altogether (b), 
i.e., no unsaturated-carboxylic-acid system monomers, (b), When neutralizing an unsaturated-carboxylic- 
acid system monomer (b) in the gestalt of salts, such as sodium salt and ammonium salt, using an alkaline 
substance, the approach of performing by ****** which gives to copolymerization what made the 
neutralization index 0 - 60-mol% is suitable. 
[0083] 

Although a monomer component is copolymerized and the polycarboxylic acid system polymer (B) which 
comes to copolymerize the polycarboxylic acid system polymer (A) and polyamide polyamine monomer in 
this invention becomes as mentioned above, it is desirable that the weight average molecular weight (Mw) 
in the polyethylene-glycol conversion by gel permeation chromatography (henceforth "GPC") is 500 or 
more as molecular weight of such a polymer, and it is desirable that it is 500000 or less. When there is a 
possibility that the water reducing engine performance of these polycarboxylic acid system polymers may 
fall that it is less than 500 and 500000 is exceeded, there is a possibility that the water reducing engine 
performance of a polycarboxylic acid system polymer and slump loss prevention ability may fall. It is 5000 
or more and is 8000 or more most preferably. Moreover, it is 300000 or less and is 100000 or less most 
preferably. In addition, the weight average molecular weight of a polymer is a value measured by the 
following GPC Measuring condition among this specification. 
[0084] 

GPC determination-of-molecular-weight conditions 

The column used: TSKguardcolumn SWXL+TSKgeby TOSOH CORP. 1 G4000 SWXL+G3000 
SWXL+G2000SWXL 

Eluate: Melt 1 15.6g of sodium acetate trihydrate to 10999g of water, and an acetonitrile 6001g mixed 
solvent, and use the eluate solution adjusted to pH6.0 in the sodium-hydroxide water solution 30 more%. 
The amount of placing: 0.5% eluate solution lOOmicroL 
The eluate rate of flow: 0.8 mL/min 
Column temperature: 40 degrees C 

Reference material: A polyethylene glycol, weight average molecular weight (Mw) 272500, 219300, 85000, 
46000, 24000, 1 2600, 4250, 7 1 00, 1 470. 
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Calibration-curve degree: Cubic polynomial 

Detector: Product made from Japanese Waters 410 Differential refraction detector 
Analysis software: Product made from Japanese Waters MILLENNIUM Ver.3.21 
[0085] 

The cement admixture of this invention uses as an indispensable component the polycarboxylic acid system 
polymer (B) and polyamide polyamine (C) which come to copolymerize the polycarboxylic acid system 
polymer (A) and/or polyamide polyamine monomer which were mentioned above, or uses as an 
indispensable component the polycarboxylic acid system polymer (B) which comes to copolymerize a 
polyamide polyamine monomer, and the other polycarboxylic acid system polymer (A). Such cement 
admixture means ** which comes to contain ** which can mix with a cement constituent etc., i.e., a cement 
additive etc. The cement admixture which contains the above-mentioned indispensable component as a 
principal component is one of the desirable gestalten of this invention. 
[0086] 

The above-mentioned polycarboxylic acid system polymer (A), the polycarboxylic acid system polymer (B) 
which comes to copolymerize a polyamide polyamine monomer, and polyamide polyamine (C) are suitable 
as a principal component of a cement additive, and, thereby, can also constitute the cement admixture of this 
invention. Such a cement additive is explained below. 

In addition to cement constituents, such as cement paste, mortar, and concrete, the above-mentioned cement 
additive can be used. Moreover, it can use also for ultrahigh strength concrete. 

As the above-mentioned cement constituent, the thing containing cement, water, a fine aggregate, coarse 
aggregate, etc. usually used is suitable. Moreover, pulverized coal, such as fly ash, a blast furnace slag, silica 
fume, and a limestone, may be added. 

In addition, the thing generally called ultrahigh strength concrete such in the field of the cement constituent, 
Namely, concrete with which the hardened material serves as the former, an EQC, or higher reinforcement 
even if it makes water / cement ratio small compared with the conventional concrete is meant. Water / 
cement ratio especially below 25 mass % and also below 20 mass % For example, below 18 mass % It 
becomes the concrete which has the workability which does not cause trouble especially to anticipated use 
below 14 mass % even if it is 12 mass % extent, the hardened material — two or more [ 60Ns //mm ] — the 
compressive strength of two or more [ 200Ns //mm ] will be shown more two or more [ 160Ns //mm ] two 
or more [ 120Ns //mm ] especially two or more [ 100 moreNs //mm ] two or more [ 80 moreNs //mm ]. 
[0087] 

As the above-mentioned cement, blended Portland cement, such as Portland cement; alumina cement, such 
as high-early-strength, super-high-early-strength one, mean heat, and white, fly ash cement, Portland blast 
furnace cement, and pozzolanic cement, is usually suitable, concrete lm of the above-mentioned cement — 
in order to manufacture the concrete of high endurance and high intensity, for example as the loadings and 
water content per unit volume of concrete per three — water content per unit volume of concrete 100 - 185 
kg/m3, and water / cement ratio — considering as =10-70% is desirable, more — desirable — water content 
per unit volume of concrete 120- 175 kg/m3, and water / cement ratio — it is =20-65%. 
[0088] 

As an addition to the cement constituent of the above-mentioned cement additive The polycarboxylic acid 
system polymer (B) and polyamide polyamine (C) which come to copolymerize a polycarboxylic acid 
system polymer (A) and/or a polyamide polyamine monomer Or the polycarboxylic acid system polymer 
(B) which comes to copolymerize a polyamide polyamine monomer, and the other polycarboxylic acid 
system polymer receive whole-quantity 100 mass % of the amount of cement. It is desirable to make it 
become more than 0.01 mass %, and it is desirable to make it become below 10 mass %. Economical 
efficiency will be inferior, when there is a possibility of becoming inadequate efficiently it being under 0.01 
mass % and 10 mass % is exceeded. More preferably, it is more than 0.05 mass %, and is below 8 mass %, 
and is more than 0.1 mass % still more preferably, and is below 5 mass %. 
In addition, the above-mentioned mass % is the value of solid content conversion. 
[0089] 

The above-mentioned cement additive can be used together with the cement dispersing agent usually used. 
As the above-mentioned cement dispersing agent, the following are suitable. 

Ligninsulfonic acid salt; Polyol derivative; Naphthalene sulfonic-acid formalin condensate; melamine 
sulfonic-acid formalin condensate; — polystyrene sulfonate salt; — JP,1-1 134 19, A — like a publication — 
aminosulfonic acid system [, such as an amino aryl sulfonic-acid-phenol-formaldehyde condensate, ]; — like 
a publication to JP,7-267705,A (a) As a component, the copolymer and/or its salt of a polyalkylene glycol 
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monochrome (meta) acrylic ester system compound and an acrylic-acid (meta) system compound, (b) As a 
component, in the copolymer of a polyalkylene glycol monochrome (meta) allyl compound ether system 
compound and a maleic anhydride and/or its hydrolyzate, and a list / As the salt and a (c) component, or a 
polyalkylene glycol monochrome (meta) allyl compound ether system compound, On the patent No. 
25081 13 specifications, like a publication The cement dispersing agent containing a copolymer and/or its 
salt with the maleate of a polyalkylene glycol system compound; as an A component (Meta) As the 
copolymer of the polyalkylene glycol ester of an acrylic acid, and an acrylic acid (meta) (salt), and a B 
component As a specific polyethylene-glycol polypropylene-glycol system compound and a C component 
To JP,62-216950,A, like a publication (meta) Concrete admixture which consists of a specific surfactant; 
The polyethylene (propylene) glycol ester or the polyethylene (propylene) glycol monochrome (meta) allyl 
compound ether of an acrylic acid, (Meta) The copolymer which becomes an allyl compound sulfonic acid 
(salt) and a list from an acrylic acid (meta) (salt). 
[0090] 

To JP, 1-226757, A, like a publication (meta) The polyethylene (propylene) glycol ester of an acrylic acid, To 
JP,5-36377,B, like a publication (meta) The copolymer which consists of an allyl compound sulfonic acid 
(salt) and an acrylic acid (meta) (salt); The polyethylene (propylene) glycol ester of an acrylic acid, (Meta) 
An allyl compound sulfonic acid (salt) or p-(meta) allyloxy benzenesulfonic acid (salt), (Meta) In a list An 
acrylic acid (Meta) copolymer; JP,4- 149056, A which consists of a (salt) — like a publication — copolymer 
[ of the polyethylene-glycol monochrome (meta) allyl compound ether and a maleic acid (salt) ]; — JP,5- 
170501,A — like (meta) a publication — the polyethylene glycol ester of an acrylic acid — An allyl 
compound sulfonic acid (salt), an acrylic acid (meta) (salt), alkane diol monochrome (meta) acrylate, (Meta) 
To JP,6-191918,A, like a publication alpha which has an amide group in polyalkylene glycol monochrome 
(meta) acrylate and a molecule, the copolymer which consists of a beta-partial saturation monomer; The 
polyethylene-glycol monochrome (meta) allyl compound ether, Polyethylene-glycol monochrome (meta) 
acrylate, acrylic-acid (meta) alkyl ester, (Meta) In an acrylic acid (salt) and a list (Meta) copolymer; JP,5- 
43288,A which consists of an allyl compound sulfonic acid (salt) or p-(meta) allyloxy benzenesulfonic acid 
(salt) — like a publication — the copolymer of alkoxy polyalkylene glycol monoallyl ether and a maleic 
anhydride ~ or The hydrolyzate or its salt; the copolymer which becomes JP,58-38380,B from polyethylene- 
glycol monoallyl ether, a maleic acid, and these monomers and the monomer which can be copolymerized 
like a publication, its salt, or its ester. 
[0091] 

To JP,59-18338,B, like a publication A polyalkylene glycol monochrome (meta) acrylic ester system 
monomer, (Meta) the copolymer which becomes copolymer; JP,62-1 19147, A which consists of an acrylic- 
acid system monomer, and these monomers and the monomer which can be copolymerized from the 
monomer in which this and copolymerization are possible according to the acrylic ester and the need of 
having a sulfonic group like a publication (meta) - or To JP,6-271347,A, like a publication The salt; The 
copolymer of alkoxy polyalkylene glycol monoallyl ether and a maleic anhydride, To JP,6-298555,A, like a 
publication An esterification reactant with the polyoxyalkylene derivative which has an alkenyl radical at 
the end; The copolymer of alkoxy polyalkylene glycol monoallyl ether and a maleic anhydride, An 
esterification reactant with the polyoxyalkylene derivative which has a hydroxyl group at the end; The 
alkenyl ether system monomer which added ethylene oxide etc. to specific unsaturated alcohol, such as 3- 
methyl-3-butene-l-oar, like the publication at JP,62-68806,A, Polycarboxylic acid (salt), such as a 
copolymer which consists of an unsaturated-carboxylic-acid system monomer, and these monomers and the 
monomer which can be copolymerized, or its salt. These cement dispersing agents may be used 
independently and may use two or more sorts together. 
[0092] 

Although it is not uniquely determined by tlie difference between the class of cement dispersing agent to be 
used, combination, a test condition, etc. when using together the above-mentioned cement dispersing agent, 
as for the rate of the combination mass of the above-mentioned cement additive and the above-mentioned 
cement dispersing agent, it is desirable that it is 5-95:95-5. It is 10-90:90-10 more preferably. 
Moreover, the above-mentioned cement additive can also be used combining other cement additives. As a 
cement additive besides the above, other well-known cement additives (**) as shown below etc. are 
mentioned. 
[0093] 

Water soluble polymer matter : (1) Polyacrylic acid (sodium), polymethacrylic acid (sodium), Unsaturated- 
carboxylic-acid polymerization objects, such as sodium salt of a polymer lane acid (sodium), an acrylic acid, 

http ://www4. ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 2/7/2006 



JP,2004-002174,A [DETAILED DESCRIPTION] 



Page 20 of 27 



and a maleic-acid copolymerization object; A polyethylene glycol, The polymers or those copolymers of 
polyoxyethylenes, such as a polypropylene glycol, or polyoxypropylene; Methyl cellulose, Ethyl cellulose, a 
hydroxymethyl cellulose, hydroxyethyl cellulose, Nonionic cellulose ether, such as a carboxymethyl 
cellulose, carboxy ethyl cellulose, and hydroxypropylcellulose; Yeast glucan and xanthan gum, Beta- 1,3- 
glucan (if the shape of a straight chain and branched-chain any are sufficient and an example is given) 
Curdlan, a paramylum, a pachyman, a scleroglucan, a laminaran etc. — etc. — the copolymer of the acrylic 
acid which has an amino group in the polysaccharide; polyacrylamide; polyvinyl alcohol; starch; starch 
phosphoric ester; sodium alginate; gelatin; intramolecular manufactured by microorganism fermentation, its 
quaternary compound, etc. 
[0094] 

(2) Giant-molecule emulsion : (meta) the copolymerization object of various vinyl monomers, such as 
acrylic-acid alkyl, etc. 

Retarder : (3) A gluconic acid, glucoheptonic acid, an arabonic acid, a malic acid, or a citric acid, And these 
sodium, a potassium, calcium, magnesium, In hydroxy acid lists, such as mineral salt, such as ammonium 
and triethanolamine, or organic salt, the salt; glucose, Fructose, a galactose, saccharose, a xylose, apiose, 
Oligosaccharides, such as monosaccharides, such as a ribose and isomerized sugar, and a disaccharide, a 
tri saccharide, or oligosaccharides, such as a dextrin, Or polysaccharide, such as a dextran, These saccharides 
[, such as included molasses, ]; — sugar-alcohol [, such as a sorbitol, ]; — magnesium-silico fluoride; — a 
phosphoric-acid list — the salt or ester-of-boric-acid; — amino carboxylic-acid and its salt; — alkali — 
meltable — protein; humic-acid; — tannic-acid; — phenol; — polyhydric-alcohol [, such as a glycerol, ]; — 
friend NOTORI The (methylene-phosphonic-acid) 1 -hydroxy ethylidene -1, 1 -diphosphonic acid, 
Phosphonic acid, its derivatives, etc., such as an ethylenediamine tetrapod (methylene phosphonic acid), 
diethylenetriamine PENTA (methylene phosphonic acid) and these alkali-metal salts, and an alkaline-earth- 
metal salt. 
[0095] 

(4) A high-early-strength agent and an accelerator : formate; alkanolamine; alumina cement; calcium 
aluminates silicate, such as a chloride; sulfate; potassium-hydroxide; sodium-hydroxide; carbonate; 
thiosulfate; formic acid, formic-acid calcium, etc., such as fusibility calcium salt; ferric chloride, such as a 
calcium chloride, nitrous-acid calcium, a calcium nitrate, a calcium bromide, and a calcium iodide, and a 
magnesium chloride, etc. 

(5) Mineral oil system defoaming agent : kerosene, a liquid paraffin, etc. 

(6) Fats-and-oils system defoaming agent : animal and vegetable oils, sesame oil, castor oil, these alkylene 
oxide addition products, etc. 

(7) Fatty-acid system defoaming agent : oleic acid, stearin acid, these alkylene oxide addition products, etc. 

(8) Fatty-acid-ester system defoaming agent : glycerol mono-triricinolate, an alkenyl succinic-acid 
derivative, sorbitol mono-laurate, sorbitol trio REETO, a natural wax, etc. 

[0096] 

(9) oxy-alkylene system defoaming agent: (Pori) — polyoxyalkylene [, such as an oxyethylene (Pori) 
oxypropylene addition product, ]; — the di ethylene-glycol heptyl ether — The polyoxyethylene oleyl ether, 
polyoxypropylene butyl ether, The polyoxyethylene polyoxypropylene 2-ethylhexyl ether, Oxy-(Pori) alkyl 
ether, such as an oxyethylene oxypropylene addition product to the higher alcohol of carbon numbers 12-14; 
Polyoxypropylene phenyl ether, Oxy-(Pori) alkylene (alkyl) aryl ether, such as the polyoxyethylene 
nonylphenyl ether; 2,4,7,9-tetra-methyl-5-decyne-4,7-diol, Acetylene ether which carried out the addition 
polymerization of the alkylene oxide to acetylene alcohol, such as 2,5-dimethyl-3-hexyne-2,5-diol and 3- 
methyl-l-butyn-3-ol; Diethylene-glycol oleate, Oxy-(Pori) alkylene fatty acid ester, such as diethyl ene- 
glycol lauryl acid ester and ethylene glycol distearic acid ester; Polyoxyethylene sorbitan mono-lauric-acid 
ester, Oxy-(Pori) alkylene sorbitan fatty acid esters, such as polyoxyethylene sorbitan triolein acid ester; A 
polyoxypropylene methyl ether sodium sulfate, Oxy-(Pori) alkylene alkyl (aryl) ethereal sulfate ester salts, 
such as a polyoxyethylene dodecyl phenol ether sodium sulfate; (Pori) Oxy-(Pori) alkylene alkyl phosphoric 
ester [, such as oxyethylene stearyl phosphoric ester, ]; Oxy-(Pori) alkylene alkylamines, such as a 
polyoxyethylene lauryl amine; polyoxyalkylene amide etc. 

[0097] 

(10) Alcoholic system defoaming agent : octyl alcohol, hexadecyl alcohol, acetylene alcohol, and glycols 

(11) Amide system defoaming agent : acrylate poly amine etc. 

(12) Phosphoric ester system defoaming agent : tributyl phosphate, sodium octyl phosphate, etc. 

(13) Metallic soap system defoaming agent : aluminum stearate, calcium oleate, etc. 
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(14) Silicone system defoaming agent : dimethyl silicon oil, a silicone paste, a silicone emulsion, an organic 
denaturation polysiloxane (polyorganosiloxanes, such as dimethylpolysiloxane), fluoro silicon oil, etc. 
[0098] 

(15) AE agent : rosin soap, saturation or unsaturated fatty acid, a hydroxy sodium stearate, lauryl sulfate, 
ABS (alkylbenzene sulfonic acid) and LAS (straight chain alkylbenzene sulfonic acid), alkane sulfonate, the 
polyoxyethylene alkyl (phenyl) ether, polyoxyethylene alkyl (phenyl) ethereal sulfate ester or its salt, 
polyoxyethylene alkyl (phenyl) ether phosphoric ester or its salt, a protein ingredient, an alkenyl sulfo 
succinic acid, alpha olefin sulfonate, etc. 

[0099] 

The other world side activator : (16) The aliphatic series monohydric alcohol which has 6-30 carbon atoms 
in intramoleculars, such as octadecyl alcohol and stearyl alcohol, The alicyclic monohydric alcohol which 
has 6-30 carbon atoms in intramoleculars, such as loon ethyl alcohol, The univalent mercaptan which has 6- 
30 carbon atoms in intramoleculars, such as dodecyl mercaptan, The alkylphenol which has 6-30 carbon 
atoms in intramoleculars, such as nonyl phenol, The amine which has 6-30 carbon atoms in intramoleculars, 
such as a dodecyl amine, To the carboxylic acid which has 6-30 carbon atoms in intramoleculars, such as a 
lauric acid and stearin acid The polyalkylene oxide derivatives ten mols or more of alkylene oxide, such as 
ethylene oxide and propylene oxide, were made to add; You may have an alkyl group or an alkoxyl group as 
a substituent. The anionic alkyl diphenyl ether sulfonates; various surfactants in which two phenyl groups 
which have a sulfone radical carried out ether linkage; Alkylamine acetate, various cationic surfactant;, such 
as alkyl trimethyl ammonium chloride, — various Nonion nature surfactant; — various amphoteric surface 
active agents etc. 
[0100] 

(17) Waterproofing agent : a fatty acid (salt), fatty acid ester, fats and oils, silicon, paraffin, asphalt, a wax, 
etc. 

(18) Rusr-proofer : a nitrite, phosphate, a zinc oxide, etc. 

(19) Crocodile and it is reduction agentpolyoxy alkyl ether;2-methyl. - Alkane diols, such as 2 and 4- 
pentanediol 

(20) Expansive additive : an ettringite system, a coal system, etc. 
[0101] 

As other well-known cement additives (**), a cement wetting agent, a thickener, a separation reduction 
agent, a flocculant, a drying shrinkage reduction agent, an improver on the strength, a self-leveling agent, a 
rusr-proofer, a coloring agent, an antifungal agent, a blast furnace slag, fly ash, a cinder ash, a clinker ash, a 
HASUKU ash, silica fume, silica powder, gypsum fibrosum, etc. can be mentioned. These well-known 
cement additive (**) may be used independently, and may use two or more sorts together. 
[0102] 

The above-mentioned cement additive may be made to use together with what raises the dispersibility of a 
cement constituent, a foam inhibition system, etc. other than the well-known cement dispersing agent and 
cement additive (**) which were mentioned above. 

It is desirable to mix these cement additives and cement dispersing agents, to consider as cement admixture 
as an approach of adding the above-mentioned cement additive and the above-mentioned cement dispersing 
agent to a cement constituent, and to perform mixing to a cement constituent as easy. 
[0103] 

Can apply the cement admixture of this invention suitable for various kinds of cement constituents etc., and 
also Since it can consider as viscosity which is easy to work and becomes in the site which deals with it, by 
using the cement admixture of this invention Since it becomes the viscosity which becomes that in which 
the water reducing nature of a cement constituent improved and the reinforcement and endurance of the 
hardened material were excellent, is easy to work and becomes in the site which moreover deals with a 
cement constituent, the working efficiency in construction of engineering works, a building construction, 
etc. will be improved. 
[0104] 
[Example] 

Although an example is hung up over below and this invention is further explained to a detail, this invention 
is not limited only to these examples. In addition, especially, as long as there is no notice, the "section" shall 
mean the "weight section" and "mass %" shall be meant"%." 
[0105] 

The example 1 of manufacture 
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661 .5g of water was taught to the glass reactor equipped with a thermometer, an agitator, dropping 
equipment, nitrogen installation tubing, and a reflux cooling system, the nitrogen purge of the inside of a 
reactor was carried out to the bottom of stirring, and it heated to 70 degrees C under nitrogen-gas- 
atmosphere mind. Methoxy polyethylene-glycol monoacrylate (ten average addition mols of ethylene oxide) 
71 1.2g, The monomer water solution which mixed 12.0g of 3-mercapto pro BION acids as 188.8g of 
methacrylic acids, 225g of water, and a chain transfer agent 4 hours, It is dropped at a reaction container, 
pouring 200g of ammonium persulfate water solutions on a list 5.2% for 5 hours. After 5.2% ammonium 
persulfate water-solution dropping termination, temperature was succeedingly maintained at 70 degrees C 
for further 1 hour, the polymerization reaction was completed, the sodium-hydroxide water solution 
neutralized to pH7.0 30%, and the polymer water solution 1 of weight average molecular weight 17000 was 
obtained. 
[0106] 

The example 2 of manufacture 

lOO.lg of water was taught to the glass reactor equipped with a thermometer, an agitator, dropping 
equipment, nitrogen installation tubing, and a reflux cooling system, the nitrogen purge of the inside of a 
reactor was carried out to the bottom of stirring, and it heated to 80 degrees C under nitrogen-gas- 
atmosphere mind. Methoxy polyethylene-glycol monoacrylate (25 average addition mols of ethylene oxide) 
1 12.6g, The monomer water solution which mixed l.lg of 3-mercaptopropionic acid as 22.4g of methacrylic 
acids, 225g of water, and a chain transfer agent 4 hours, It is dropped at a reaction container, pouring 30g of 
ammonium persulfate water solutions on a list 5.2% for 5 hours. After 5.2% ammonium persulfate water- 
solution dropping termination, temperature was succeedingly maintained at 80 degrees C for further 1 hour, 
the polymerization reaction was completed, the sodium-hydroxide water solution neutralized to pH7.0 30%, 
and the polymer water solution 2 of weight average molecular weight 22600 was obtained. 
[0107] 

The example 3 of manufacture 

Diethylenetriamine 600. Og and 133.1g of water were taught to the glass reactor equipped with a 
thermometer, an agitator, dropping equipment, nitrogen installation tubing, and a reflux cooling system 
under nitrogen-gas-atmosphere mind, 730.9g of adipic acids was gradually thrown into the bottom of 
stirring, reaction temperature was controlled from 150 degrees C to 155 degrees C, and 300g of produced 
water was removed over 9 hours. 
[0108] 

Subsequently, hydroquinone monomethyl ether 1.7g and 70. lg of methacrylic acids were thrown in, and 
3.8g of produced water was removed over 7 hours. Subsequently, the temperature of a reaction mixture was 
cooled to 130 degrees C, and 903. 4g of water was thrown in. 

Amide amine 1978g obtained above was taught to the autoclave of 3L, and the temperature up of the 
nitrogen purge was carried out to 50 degrees C of deeds 3 times. The first atmospheric pressure was set as 
nitrogen 2.026x1 02kPa, and feed of the ethyleneoxide 564g was carried out over 2 hours and 40 minutes. It 
riped after feed termination for 2 hours. The polyamide polyamine EO addition product product was 2547g. 
[0109] 

The example 4 of manufacture 

The water 700 section was taught to the glass reactor equipped with a thermometer, an agitator, dropping 
equipment, nitrogen installation tubing, and a reflux cooling system, the nitrogen purge of the inside of a 
reactor was carried out to the bottom of churning, and it heated to 75 degrees C under nitrogen-gas- 
atmosphere mind. It is 3 hours in 3 hours about the 256.polyamide polyamine EO addition product water- 
solution 0 section of the example 3 of manufacture in the monomer water solution which mixed the 3- 
mercaptopropionic acid 8.8 section as the methoxy polyethylene-glycol-monomethacrylate (four average 
addition mols of ethylene oxide) 562.9 section, the methacrylic-acid 149.9 section, the 1022.water 8 section, 
and a chain transfer agent, and the water solution which mixed the 23. ammonium persulfate 4 section and 
the 276.water 6 section in the list was dropped in 4 hours. Then, temperature was succeedingly maintained 
at 75 degrees C for 1 hour, the polymerization reaction was completed, and the polymer water solution 3 of 
weight average molecular weight 9200 was obtained. 
[0110] 

Concrete test condition 
Concrete combination 

Unit quantity Water: 170 kg/m3, cement (Taiheiyo Cement [ Corp. ] make: ordinary portland cement):378 
kg/m3, coarse aggregate (crushed stone from Ome):909.8 kg/m3, fine aggregate (Oigawa system river 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/7/2006 



JP,2004-002174,A [DETAILED DESCRIPTION] 



Page 23 of 27 



sand):819.3 kg/m3 
W/C=45.0%, s/a=47.0% 
[0111] 

Moreover, the additive and addition to the cement solid content 1 00 weight section were carried out as 
shown in Table 1, 2, and 3. 

Under the above-mentioned condition, coarse aggregate, a fine aggregate, and cement were thrown in, 
****** was performed for 10 seconds, subsequently, the water which blended the additive was added, 
kneading was performed for 60 more seconds, and concrete was manufactured at SOL turbomixer. The 
slump flow value of the obtained concrete and measurement of an air content were performed based on 
Japanese Industrial Standards (JIS A 1 101, 1 128, and 6204). A result is shown in Table 1, 2, and 3. 
[0112] 
[Table 1] 
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[0113] 
[Table 2] 
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[0114] 
[Table 3] 
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[0115] 

The publication in Table 1, 2, and 3 is as follows. 

Additive 2PADAEO is the polyamide polyamine EO addition product manufactured in the example 3 of 
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manufacture. 

It is a defoaming agent made from ENUEMUBI (a trade name, micro air 404), and is [ MA /404 / additive 

3] an AE agent made from ENUEMUBI (a trade name, micro air 303) in MA303. 

Moreover, as a condition of the concrete in Table 1, 2, and 3, it evaluated as follows. 

O : — gently — admiration — entirely — admiration — it is — a condition — very good 

O : good [ be / it is sticky to concrete and / no admiration / and ] 

**: It is condition fitness although it is viscous a little. 

x: It is viscous and is a poor condition. 

Mass % / C is the solid mass rates to cement solid content 100 mass %. 
[0116] 

Gently, all had viscosity and a feeling of stickiness in concrete with admiration and the concrete which used 
the cement dispersing agent which is not using together the polyamide polyamine EO addition product of 
the examples 1, 2, and 3 of a comparison although it is [ admiration ] entirely and was good, and the 
condition was [ the condition of the concrete which used together the polyamide polyamine EO addition 
product (polyamide polyamine) and the cement dispersing agent ] poor. 
[0117] 

[Effect of the Invention] 

Since the cement admixture of this invention consists of an above-mentioned configuration and it can 
consider as viscosity which is easy to work and becomes in the site which should improve water reducing 
nature, such as cement constituents, such as cement paste, mortar, and concrete, should be excellent in the 
reinforcement and endurance of the hardened material, and moreover deals with it, in construction of the 
engineering works, a building construction, etc. excellent in fundamentality ability, working efficiency etc. 
is improvable. 

[Translation done.] 
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